» Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(11 publication number : 2004-046131 
(43)Date of publication of application : 12.02.2004 

(51)IntCI. ' G03G 9/087 

G03G 9/08 
603G 15/20 



(21) Application number : 2003-138422 (71 Applicant : KONICA MINOLTA HOLDINGS INC 

(22) Date of filing : 16.05.2003 (72)Inventor : KITANI TOMOE 

OMURA TAKESHI 
YAMAZAKI HIROSHI 



(30)Priority 

Priority number : 2002147560 Priority date : 22.05.2002 Priority country : JP 



(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER, METHOD FOR 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide electrostatic charge image developing toner having high 
storage stability, prevented from being stuck to a sheet of discharged transfer paper and 
prevented from generating bad smells at heat fixing, a method for manufacturing the toner and 
image forming method and device using the toner. 

SOLUTION: In the electrostatic charge image developing toner containing toner particles 
comprising binder resin and a coloring agent as constitutional components, the whole quantity of 
volatile substances measured by a head space method is < 350ppm and the quantity of 
polymerizing monomers is < 50ppm. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of the toner for electrostatic charge image 
development used for a copying machine, a printer, etc., and the toner for electrostatic charge 
image development, the image formation method using it, and an image forming device. 
[0002] 

[Description of the Prior Art] 

In recent years, in the image formation method by an electrophotographying system, the image 
formation of a digital system is becoming in use by progress of digital technique. The image 
formation method of the digital system is based on developing 1 -pixel small image data, such as 
1 200dpi (dpi is 1 inch, i.e., the dot number per 2.54 cm). 

The high-definition art which reproduces these small image data faithfully is demanded. 
[0003] 

Diameter-ization of a granule of the toner for electrostatic charge image development (only 
henceforth a toner) is advanced from a viewpoint of such high-definition-izing. What is called 
pulverized toner that classified the toner powder object acquired by grinding binding resin and 
paints after mixing and kneading at the classification process has mainly been used for formation 
of an old electro photography picture. However, as for the toner pass such a manufacturing 
process, there is a limit in diameter[ of a granule ]Hzing of particle toner, or equalization of 
particle size distribution. Therefore, achievement of high-definitionHzing sufficient in the electro 
photography picture using such pulverized toner is difficult. 
[0004] 

In recent years, the polymerization toner obtained by the suspension polymerization method or 
an emulsion polymerization method attracts attention as a means to attain equalization of 
diameter[ of a granule ]Hzing of particle toner, particle size distribution, and shape. 
[0005] 

The method of preparing a meeting or curing salting / toner that made welding and was infinite- 
form-ized for a color particle a resin particle and if needed to this polymerization process toner, 
It distributes to a drop which becomes the toner particle diameter of a request of the dispersion 
liquid obtained by carrying out mixture dispersion of the colorant to a radical polymerization 
nature monomer in a solution, and there is the method of carrying out suspension polymerization 
of this, the method of polymerizing former is a method desirable as a method of forming the 
infinite-form-ized toner also in these — this polymerizing method — if — it polymerizes in a 
solution using a water-soluble polymerization initiator. Under the present circumstances, in order 
to control molecular weight distribution, a chain transfer agent is used, and the compound of the 
mercaptan system is used as a suitable chain transfer agent. 
[0006] 

However, it is difficult for volatile matter used by polymerization, such as a polymerization nature 
monomer and a chain transfer agent, to remove from particle toner thoroughly at the time of 
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toner production, it is incorporated into particle toner, and remains easily as it is. 
[0007] 

The toner which contains volatile matter, such as a polymerization nature monomer and a chain 
transfer agent, so much, During toner preservation, are easy to generate condensation of a toner 
and image quality deteriorates with the developer using the condensed toner at the time of 
image formation, It is easy to produce the problem that a good picture is no longer acquired, or 
the volatile matter and the polymerization nature monomer which remain in a toner at the time 
of heat fusing volatilize, and a bad smell occurs, or the print face of a transferred body (for 
example, transfer paper) carries out tacking (sticking) at the time of a high-speed double-sided 
print 
[0008] 

The problem resulting from containing volatile matter, such as the above-mentioned 
polymerization nature monomer and a chain transfer agent, in a toner was not regarded as 
questionable in binding resin and colorant with melt kneading and what is called pulverized toner 
in particular to grind. As the reason, it is already dry in many cases, and though the binding resin 
used for pulverized toner contains volatile matter, such as an unreacted polymerization nature 
monomer, it is judged to be removed by heating by the melt kneading process at the time of 
manufacturing a toner. 
[0009] 

However, in polymerization toner, since there is no melt kneading process at the time of 
manufacture, the unreacted polymerization nature monomer or volatile matter in a toner cannot 
be removed, and since it remains in a toner, it is judged that the above-mentioned problem 
occurs. 
[0010] 

Although the method (for example, refer to patent documents 1) of specifying the amount of 
remains styrene monomers in a toner, and the method (for example, refer to patent documents 
2) of specifying the amount of residual monomers are indicated to the aforementioned problem, It 
was not able to be said that neither the odor emission at the time of heat fusing nor the problem 
that the print face of a transferred body carries out tacking at the time of a high-speed double- 
sided print could be solved, but such art was enough as it as performance. 
[0011] 

[Patent documents 1] 

JP,2002-251037,A 

[0012] 

[Patent documents 2] 

JP,2002-49176,A 

[0013] 

[Problem(s) to be Solved by the Invention] 

The place which this invention is proposed in view of the above-mentioned actual condition, and 
is made into the purpose is excellent in the preservation stability of a toner, and the transfer 
paper to which paper was delivered sticks it, it does not have and there is in providing the 

image formation method and image forming device using the manufacturing method of a toner 
and this toner and it which a bad smell does not generate at the time of heat fusing. 
[0014] 

[Means for Solving the Problem] 

The purpose of describing this invention above was attained by the following composition. 
[0015] 

1. Toner for electrostatic charge image development with which the whole quantity of volatile 
matter measured with head space method in toner for electrostatic charge image development 
containing particle toner which makes binding resin and colorant constituent is characterized by 
quantity of 350 ppm or less and polymerization nature monomer being 50 ppm or less. 

[0016] 

2. Manufacturing method of toner for electrostatic charge image development including process 
of separating particle toner containing colorant and binding resin which are methods of 
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manufacturing toner for electrostatic charge image development of statement in said 1st 
paragraph, and were distributed by drainage system medium from drainage system medium, and 
process of drying separated particle toner. 
[0017] 

3. Manufacturing method of toner for electrostatic charge image development containing curing 
salting/fusing process which is method of manufacturing toner for electrostatic charge image 
development of statement in said 1st paragraph, and obtains particle toner dispersion liquid from 
resin particle and color particle. 

[0018] 

4. It is the method of manufacturing a toner for electrostatic charge image development of a 
statement in said 1st paragraph, The curing salting/fusing process which obtains particle toner 
dispersion liquid from the polymerization process; resin particle which obtains a resin particle 
from a monomer, and a color particle; Particle toner is filtered from dispersion liquid of particle 
toner, A manufacturing method of a toner for electrostatic charge image development 
characterized by a polymerization initiator and the number of carbon atoms using an alkyl 
mercaptan chain transfer agent of 5 thru/or 10 by this polymerization process including process; 
which dries filtration and washing process; which removes an impurity from particle toner, and 
particle toner by which washing processing was carried out. 

[0019] 

5. Manufacturing method of toner for electrostatic charge image development given in said 4th 
paragraph characterized by carrying out multiple-times addition of polymerization initiator by said 
polymerization process. 

[0020] 

6. Manufacturing method of toner for electrostatic charge image development given in said 4th 
paragraph characterized by performing desiccation by decompression at said process to dry. 
[0021] 

7. Process of forming electrostatic latent image on electrostatic latent image support, process of 
developing this electrostatic latent image with developer containing toner for electrostatic 
charge image development, and forming toner image, In an image formation method including a 
process of transferring this toner image on a transferred body, and a process of carrying out 
heat fusing of the toner image on this transferred body, An image formation method having the 
process of cooling a toner image by which this heat fusing was carried out to said 1st paragraph 
as a toner for electrostatic charge image development using a toner for electrostatic charge 
image development of a statement. 

[0022] 

8. Apparatus which forms electrostatic latent image on electrostatic latent image support, 
apparatus which develops this electrostatic latent image with developer containing toner for 
electrostatic charge image development, and forms toner image, In an image forming device 
containing apparatus which transfers this toner image on a transferred body, and apparatus 
which carries out heat fusing of the toner image on this transferred body, An image forming 
device having a device which cools a toner image by which this heat fusing was carried out to 
said 1st paragraph as a toner for electrostatic charge image development using a toner for 
electrostatic charge image development of a statement. 

[0023] 

9. It is the method of manufacturing a toner for electrostatic charge image development of a 
statement in said 1st paragraph, The curing salting/fusing process which obtains particle toner 
dispersion liquid from the polymerization process; resin particle which obtains a resin particle 
from a monomer, and a color particle; Particle toner is filtered from dispersion liquid of particle 
toner, Filtration and washing process; which removes an impurity from particle toner, and particle 
toner by which washing processing was carried out including process; to dry by this 
polymerization process. A manufacturing method of a toner for electrostatic charge image 
development, wherein a polymerization initiator and the number of carbon atoms use an alkyl 
mercaptan chain transfer agent of 5 thru/or 10 and carry out multiple-times addition of this 
polymerization initiator. 
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[0024] 

1 0. A manufacturing method of a toner for electrostatic charge image development given in said 
9th paragraph characterized by performing desiccation by decompression at said process to dry. 
[0025] 

Hereafter, details of this invention are explained. 

This invention persons found out that it was important to control the whole quantity of volatile 
matter and quantity of a polymerization nature monomer which remain in a toner, as a result of 
inquiring wholeheartedly. As a result of analyzing an affix to an affix and a developer carrying 
member to a career in a binary system developer, or a developer layer regulating member, it has 
turned out that a toner with much content of volatile matter containing a polymerization nature 
monomer etc. has adhered. Namely, volatile matter containing a polymerization nature monomer 
etc. which remained in a toner, When generating toner cohesion at the time of preservation or 
carrying out heat fusing of the toner on a transfer paper, generate a bad smell, and also. When 
dissolve binding resin of low molecular weight in this toner, a toner which dissolved adheres to a 
career, a developer carrying member, and a developer layer regulating member of the above- 
mentioned developer, and image deterioration is promoted or a high speed printer performs a 
double-sided print, It became clear that a transfer paper to which paper was delivered stuck with 
transfer papers, and it became difficult to arrange. In order to control a problem of these toners, 
there is a method of increasing the molecular weight of binding resin to be used itself, but by this 
method, since softening temperature of a toner becomes high, a problem that fixability falls will 
occur. 
[0026] 

A result of having examined wholeheartedly volatile matter in a toner, and ullage of a 
polymerization nature monomer, In the amount of polymerization nature monomers in 100-300 
ppm and volatile matter, the volatile matter whole quantity in a toner found out preferably 350 
ppm or less of things for which 50 ppm or less of the purposes [ 1-20 ppm of] of this invention 
can be preferably attained by using 2-10 ppm more preferably. 
[0027] 

As an example of volatile matter contained in a toner, an unreacted polymerization nature 
monomer and a chain transfer agent, a by-product at the time of toner production, an organic 
solvent used for manufacture, etc. can be mentioned. 
[0028] 

As a polymerization nature monomer, for example Styrene, o-methylstyrene, acrylic acid, A 
polymerization nature monomer of cross-linking, such as polymerization nature monomers, such 
as methacrylic acid, acrylic acid, ethyl acrylate, and butyl acrylate, divinylbenzene, and 
polyethylene glycol dimethacrylate, can be mentioned. 
[0029] 

As a chain transfer agent, as a by-product at the time of toner production, n-octyl mercaptan, 
n-decylmercaptan, etc., For example, as organic solvents used for manufacture, such as butanol, 
a dodecanol, dodecanal, acrylic ester, and benzaldehyde, benzene, xylene, ethylbenzene, ethyl 
acetate, butyl acetate, etc. can be mentioned, for example. 
[0030] 

There are various methods, such as extending heating simply and polymerization time as a 
method of making the whole quantity of volatile matter and quantity of a polymerization nature 
monomer the above-mentioned range and increasing further the quantity of the amount of 
polymerization initiators. However, by these methods, it was not perfect, and this invention 
persons found out that the purpose of this invention could be attained by carrying out multiple- 
times addition of the polymerization initiator by a polymerization process, using alkyl mercaptan 
of the carbon numbers 5-10 as a chain transfer agent, and performing reduced pressure drying 
by a drying process, as a result of inquiring wholeheartedly. 
[0031] 

That is, although a polymerization reaction is performed in a drainage system medium in this 
invention using a water soluble polymerization initiator, if a radical supplied by a polymerization 
initiator decreases in this case, polymerization conversion of a polymerization nature monomer 
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does not improve, but a small amount of polymerization nature monomers remain eventually. For 
this reason, it divided into multiple times, a polymerization initiator was added, a polymerization 
nature monomer which remains by carrying out multiple-times supply of the radical was 
decreased, and it found out that ullage of volatile matter and a polymerization nature monomer 
could be reduced. When polymerization conversion advances not less than 90%, specifically, it is 
preferred to carry out additional addition of the polymerization initiator further. After 
polymerization conversion samples a constant rate and measures this mass precisely from a 
sample under polymerization, it can be made to be able to dry, and it can measure mass after 
desiccation, and can measure it with a weighing method based on a relation with a charge. 
[0032] 

10-100 mass % of a water soluble polymerization initiator by which a water soluble 
polymerization initiator added by addition was added in early stages is 20 to 80 mass % desirable 
still more preferably. When too little [ this addition ], there is no effect of reducing ullage, in 
being excessive, a polymerization initiator end adheres to an end group, and electrostatic 
property may be affected. 
[0033] 

However, only with a described method, it was difficult to make quantity of residual volatile 
matter in a toner into a mentioned range, alkyl mercaptan of the carbon numbers 5-10 was used 
as a chain transfer agent used by a polymerization process, and it found out that it could attain 
by performing reduced pressure drying at the time of a drying process further. 
[0034] 

With a head space type used for a fixed quantity of volatile matter which remains in a toner, and 
a polymerization nature monomer in this invention. While sealing a toner hermetically in an 
opening-and-closing container, warming to a grade at the time of heat fusing, such as a copying 
machine, pouring gas in a container into a gas chromatograph promptly after a volatile 
constituent has been full into a container, and measuring the amount of volatile constituents, MS 
(mass analysis) is also performed in a head space method of this invention. Although binding 
resin or a toner is dissolved with a solvent and how to pour into a gas chromatograph is also well 
known as a method of measuring an impurity and a little amounts of additives of binding resin 
origin, By this method, an impurity and a peak of a little additive components which it is going to 
measure may hide in a peak of a solvent, and it is not suitable for measuring the total amount of 
volatile components. In a head space method used by this invention, while making it possible to 
observe all the peaks of a volatile constituent by a gas chromatograph, it attains giving advanced 
accuracy by quantification of a residual ingredient by using analytical method using the 
electromagnetic-like interaction. 
[0035] 

Below, a measuring method by a head space method is explained in detail. 
<Measuring method> 

1 . Extraction of sample 

A 0.8-g sample is extracted to a vial for 20-ml head spaces. Weighing of the amount of samples 
is carried out to 0.01 g (required to compute area per unit mass). The seal of the vial is carried 
out using a septum using an exclusive crimper. 

2. Warming of sample 

Where a sample is stood, it puts into a 170 ** thermostat, and it warms for 30 minutes. 

3. Setting out of gas chromatograph separating condition 

What filled up a column 3 mm in inside diameter and 3 m in length with a carrier coated with 
silicone oil SE-30 so that it might become 15% with a mass ratio is used as an isolation column. 
A gas chromatograph is equipped with this isolation column, and it passes by a part for 50-ml/by 
using helium as a career. Temperature of an isolation column shall be 40 **, and it measures, 
carrying out temperature up to 260 ** by a part for 1 5 **/. It holds for 5 minutes after 260 ** 
attainment 

4. Introduction of sample 

Bahia Rubin is taken out from a thermostat and 1 ml is promptly poured in by a gas-tight syringe. 
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5. Calculation 

In this invention, a substance detected from a peak of n-hexane between peaks of n- 

hexadecane is quantified as the whole quantity of volatile matter. 

[0036] 

A polymerization nature monomer used for a polymerization is used as a primary standard, and 
an analytical curve is beforehand prepared in a fixed quantity of a polymerization nature 
monomer, and it is asked for concentration of each ingredient, respectively. 

6. Equipments 

(1) Head space conditions 
Head space device 

HP7694 by Hewlett Packard Co. 

"Head Space Sampler" 

Temperature conditions 

Transfer line: 200 ** 

Loop temperature: 200 ** 

The amount of samples: 0.8g/20ml vial 

(2) GC/MS conditions 

GC HP5890 by Hewlett Packard Co. 
MS HP5971 by Hewlett Packard Co. 
Column: H.P.-624 30mx0.25mm 

Oven temperature: Hold at 40 ** for 3 minutes, and carry out temperature up in 16 minutes to 

200 ** by 10 ** / min after this. Then, it holds at 200 **. 

[0037] 

Measuring mode: SIM 

In actual measurement in this invention, by the aforementioned oven temperature program, n- 
hexane of a reference sample and pre-measurement of n-hexadecane are performed, and 
detection time of a peak of both substances is checked a priori. Then, sample measurement is 
performed by said oven temperature program, and a peak gross area of a substance detected 
from peak detection time of n-hexane between peak detection time of n-hexadecane is 
converted by a toluene analytical curve. A peak of 0.1 ppm or more is targeted by a toluene 
equivalent unit per one peak. Volatile matter and a polymerization nature monomer which are 
detected in the meantime are quantified. 
[0038] 

Next, a specific compound concerning this invention is explained. 
(Binding resin) 

A polymerization nature monomer explained below was polymerized and obtained as binding resin 
which constitutes a toner of this invention, that whose glass transition point is 20-90 ** is 
preferred, and that whose softening temperature is 80-220 ** preferred. Softening temperature 
can be measured with a quantity-ized type flow tester. This binding resin has [ a thing of 2,000- 
1,000,000 ] a molecular weight preferred at 1,000-100,000, and weight average molecular weight 
(Mw) measured by gel permeation chromatography in a number average molecular weight (Mn). 
[0039] 
( Colorant) 

As colorant which constitutes a toner of this invention, various kinds of inorganic pigments, an 

organic color, and a color can be used. 

[0040] 

As an inorganic pigment, a publicly known thing can be used conventionally. A concrete inorganic 

pigment is illustrated below. 

[0041] 

As black paints, magnetic powder, such as carbon black, such as furnace black, channel black, 
acetylene black, thermal black, and lamp black, and also magnetite, and a ferrite, can be 
mentioned, for example. 
[0042] 

According to a request, these inorganic pigments can be independent or can carry out selection 
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concomitant use of the plurality. An addition of paints is two to 20 mass % to toner entire 

volume, and 3 - 15 mass % is chosen preferably. 

[0043] 

When using it as magnetic toner, the above-mentioned magnetite can be added. In this case, it is 
preferred to do 20-60 mass % addition of into a toner from a viewpoint of giving predetermined 
magnetic properties. 
[0044] 

As an organic color and a color, a publicly known thing can be used conventionally. A concrete 

organic color and a color are illustrated below. 

[0045] 

As paints for magenta or red, for example, C. I. pigment red 2, C.I. pigment red 3, C.I. pigment red 
5, C.I. pigment red 6, C.I. pigment red 7, C.I. pigment red 15, CI. pigment red 16, and C.I. pigment 
red 48:. 1, C.I. pigment red 53:. 1, C.I. pigment red 57:. 1, the C.I. pigment red 122, the C.I. pigment 
red 123, the C.I. pigment red 139, the CI. pigment red 144, the CI. pigment red 149, the C.I. 
pigment red 166, the CI. pigment red 177, C The I. pigment red 178 and CI. pigment red 222 
grade can be mentioned. 
[0046] 

As paints for an orange or yellow, for example, C I. pigment orange 31, the CI. pigment orange 
43, the C.I. pigment yellow 12, the CI. pigment yellow 13. the C.I. pigment yellow 14, the CI. 
pigment yellow 15, the C.I. pigment yellow 17, C The I. pigment yellow 93, the CI. pigment yellow 
94, the CI. pigment yellow 138, the CI. pigment yellow 180, the CI. pigment yellow 185, the CI. 
pigment yellow 1 55, and CI. pigment yellow 1 56 grade. It can mention. 
[0047] 

As paints for green or cyanogen, for example, C I. pigment blue 1 5, the C.I. pigment blue 1 5:2, 
the C.I. pigment blue 15:3, the CI. pigment blue 16, the C.I. pigment blue 60, and C.I. pigment 
green 7 grade can be mentioned. 
[0048] 

As a color, for example, C. I. solven tread 1 — said — 49 — said — 52 — said — 58 — ? said — 
63 — said — 111 — said — 122 and the C.I. solvent yellow 19 — said — 44 — said — 77 — 
said — 79 — said — 81 — said — 82 — said — 93 — said — 98 — said — 103 — said — 104 
— said — 112 — said — 1 62 and the CI. solvent blue 25. said — 36 — said — 60 — said — 
70 — said — 93 and the 95 grades can be used and these mixtures can also be used. 
[0049] 

According to a request, these organic colors and colors can be independent, or can carry out 
selection concomitant use of the plurality. An addition of paints is two to 20 mass % to toner 
entire volume, and 3-15 mass % is chosen preferably. 
[0050] 

Surface treatment of the colorant (color particle) which constitutes a toner of this invention may 
be carried out. As a surface modifier, a publicly known thing can be used conventionally, and a 
silane coupling agent, a titanium coupling agent, an aluminum coupling agent, etc. can specifically 
be used preferably. As a silane coupling agent, for example Methyl trimetoxysilane, Alkoxysilane, 
such as phenyltrimethoxysilane, methylphenyl dimethoxysilane, and diphenyldimethoxysilane, 
Siloxanes, such as hexamethyl disiloxane, gamma-chloropropyltrimetoxysilane, Vinyl 
trichlorosilane, vinyltrimetoxysilane, vinyltriethoxysilane, Gamma-methacry'oxpropyl trimethoxy 
silane, gamma-glycidoxypropyltrimetoxysilane, gamma-mercapto propyltrimethoxysilane, gamma- 
aminopropyl triethoxysilane, gamma-ureido propyl triethoxysilane, etc. can be mentioned. TTS 
marketed as a titanium coupling agent with a trade name called a "PUREN act" by Ajinomoto 
Co., Inc., for example, 9S, 38S, 41 B, 46B, 55, 138S, 238S grade, the commercial item A-1 by 
Nippon Soda Co., Ltd., B-1, TOT, TST, TAA, TAT, TLA, TOG, TBSTA, A-10, TBT, B-2. B-4, B-7, 
B-10, TBSTA-400, TTS, TOA-30, TSDMA, TTAB, TTOP, etc. can be mentioned: As an aluminum 
coupling agent, "PUREN act AL-M" etc. by Ajinomoto Co., Inc. can be mentioned, for example. 
[0051] 

To colorant, it is desirable still more preferred that it is 0.01 to 20 mass %, and an addition of 
these surface modifiers is made into 0.1-5 mass %. 
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[0052] 

As a surface treatment method of a color particle, a surface modifier can be added in dispersion 
liquid of a color particle, and a method which heats this system and to which it is made to react 
can be mentioned. 
[0053] 

After being extracted by filtration and repeating washing processing and filtration treatment by 
the same solvent, the drying process of the color particle by which surface treatment was 
carried out is carried out. 
[0054] 

(Polymerization nature monomer) 

As a polymerization nature monomer used for production of binding resin concerning this 
invention, a hydrophobic monomer is made into an indispensable constituent and a cross-linking 
monomer is used if needed. It is desirable to contain at least one kind of monomer which has a 
monomer or a basic polar group which has the acid following polar group. 
[0055] 

(1) Hydrophobic monomer 

Especially as a hydrophobic monomer which constitutes a monomer component, it is not limited 
and a publicly known monomer can be used conventionally. It can use combining one sort or two 
sorts or more of things so that the characteristic demanded may be filled. 
[0056] 

Specifically, a monovinylaromatic system monomer, an acrylic ester (meta) system monomer, a 
vinyl ester system monomer, a vinyl ether system monomer, a monoolefin system monomer, a 
diolefin system monomer, a halogenation olefin system monomer, etc. can be used. 
[0057] 

As a vinylaromatic system monomer, for example Styrene, o-methylstyrene, m-methylstyrene, 
p-methylstyrene, p-methoxy styrene, p-phenylstyrene, p-chlorostyrene, p-ethylstyrene, p-n- 
butylstyrene, p-tert-butylstyrene, p-n-hexylstyrene, Styrene monomers, such as p-n- 
octylstyrene, p-n-nonylstyrene, p-n-decylstyrene, p-n-dodecylstyrene, 2,4-dimethylstyrene, and 
3,4-dichlorostyrene, a derivative of those, etc. can be mentioned. 
[0058] 

As an acrylic monomer, for example Acrylic acid, methacrylic acid, methyl acrylate, Ethyl 
acrylate, butyl acrylate, acrylic acid-2-ethylhexyl, Acrylic acid cyclohexyl, acrylic acid phenyl, 
methyl methacrylate, Ethyl methacrylate, butyl methacrylate, methacrylic acid hexyl, Methacrylic 
acid-2-ethylhexyl, beta-hydroxyethyl acrylate, gamma-aminoacrylic acid propyl, stearyl 
methacrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate, etc. can be 
mentioned. 
[0059] 

As a vinyl ester system monomer, vinyl acetate, vinyl propionate, BENZOE acid vinyl, etc. can be 

mentioned, for example. 

[0060] 

As a vinyl ether system monomer, vinylmethyl ether, vinylethyl ether, vinyl isobutyl ether, 

vinylphenyl ether, etc. can be mentioned, for example. 

[0061] 

As a monoolefin system monomer, ethylene, propylene, isobutylene, 1-butene, 1-pentene, 4- 

methyM-pentene, etc. can be mentioned, for example. 

[0062] 

As a diolefin system monomer, butadiene, isoprene, chloroprene, etc. can be mentioned, for 

example. 

[0063] 

(2) Cross-linking monomer 

In order to improve the characteristic of binding resin, a cross-linking monomer may be added. 
As a cross-linking monomer, for example Divinylbenzene, divinylnaphthalene, What has two or 
more unsaturated bonds, such as divinyl ether, diethylene-glycol methacrylate, ethylene glycol 
dimethacrylate, polyethylene glycol dimethacrylate, and diallyl phthalate, can be mentioned. 
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[0064] 

(3) A monomer which has an acid polar group 

alpha which has an alpha and beta-ethylenic unsaturated compound and the (b) sulfone group (- 
S0 3 H) which have the (a) carboxyl group (-COOH) as a monomer which has an acid polar group, 

for example, a beta-ethylenic unsaturated compound, etc. can be mentioned. 
[0065] 

As an example of alpha which has - COO group of (a), and a beta-ethylenic unsaturated 
compound. For example, metal salt, such as acrylic acid, methacrylic acid, boletic acid, maleic 
acid, itaconic acid, cinnamic acid, maleic acid monobutyl ester, maleic acid monooctyl ester and 
these Na, and Zn, can be mentioned. 
[0066] 

As an example of alpha which has a -S0 3 H basis of (b), and a beta-ethylenic unsaturated 

compound, for example, sulfonation styrene, its Na salt, allylsulfosuccinic acid, allylsulfosuccinic 

acid octyl, its Na salt, etc. can be mentioned. 

[0067] 

(4) A monomer which has a basic polar group 

1-12 carbon atoms which have a (i) amine group or the 4th class ammonium as a monomer which 
has a basic polar group — desirable — 2-8 — especially — desirable — acrylic ester (meta-) of 
fatty alcohol of 2. ((ii) — acrylic acid (meta-) amide by which JI substitution of the mono- ** 
was carried out by an alkyl group with 1-18 carbon atoms on meta-acrylic acid amide or optional 
N. (iii) A vinyl compound replaced by a heterocycle group which has N as a ring member and (iv) 
N,N-diallyl- alkylamine, or its quarternary ammonium salt can be illustrated. Especially, acrylic 
ester (meta) of fatty alcohol which has an amine group or a quaternary ammonium group of (i) is 
preferred as a monomer which has a basic polar group. 
[0068] 

(i) as an example of acrylic ester (meta-) of fatty alcohol which has an amine group or a 
quaternary ammonium group, Dimethylamino ethyl acrylate, dimethylaminoethyl methacrylate, 
Diethylamino ethyl acrylate, diethylamino ethyl methacrylate, quarternary ammonium salt of the 
four above-mentioned compound, 3-dimethylaminophenyl acrylate, 2-hydroxy-3-metacryloxy 
propyl trimethylammonium salt, etc. can be mentioned. 

[0069] 

(ii) As acrylic acid (meta) amide by which dialkyl substitution was carried out, optional mono- ** 
on acrylic acid (meta) amide or N, Acrylamide, N-butylacrylamide, N,N-dibutylacrylamide, 
piperidyl acrylamide, methacrylamide, N-butylmethacrylamide, N,N-dimethylacrylamide, N- 
octadecylacrylamide, etc. can be mentioned. 

[0070] 

(iii) Vinylpyridine, vinyl pyrrolidone, vinyl-N-methylpyridiniumchloride, vinyl-N- 
ethylpyridiniumchloride, etc. can be mentioned as a vinyl compound replaced by a heterocycle 
group which has N as a ring member. 

[0071] 

(iv) As an example of N,N-diallyl- alkylamine, they are N,N-diaryl methylammonium chloride, N,N- 
diaryl ethylammonium chloride, etc. 

(Polymerization initiator) 

As a polymerization initiator which can supply a radical concerning this invention, especially if it 
is water solubility, it will not be limited, but a publicly known thing can be used. For example, 
persulfate (for example, potassium persulfate, ammonium persulfate, etc.), Although azo 
compounds (for example, 4,4'~azobis 4-cyanovaleric-acid and its salt, 2, and 2 f -azobis (2- 
amidinopropane) salt etc.), a peroxide compound, etc. can be mentioned, it is not limited to these. 
It combines with a reducing agent if needed, and the above-mentioned polymerization initiator 
can be considered as a redox system initiator. By using a redox system initiator, polymerization 
activity can go up, and a fall of polymerization temperature can be aimed at, and also shortening 
of polymerization time can be attained, and it is desirable. 
[0072] 
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As long as polymerization temperature is more than the minimum radical generation temperature 
of a polymerization initiator, any temperature may be chosen, but a range which is 50-90 ** is 
used. However, it is also possible to polymerize at a room temperature or temperature beyond it 
by using combination of a polymerization initiator (ascorbic acid etc.) of an ordinary temperature 
start, for example, hydrogen peroxide-reducing agents. 
[0073] 

(Chain transfer agent) 

As a chain transfer agent concerning this invention, alkyl mercaptan of the carbon numbers 5-10 

can be used. 

[0074] 

As alkyl mercaptan of the carbon numbers 5-10, Specifically n-pentylmercaptan, n-hexyl 
mercaptan. Although n-heptylmercaptan, n-octyl mercaptan, n-nonylmercaptan, n- 
decylmercaptan, 2-ethylhexyl mercaptan, etc. can be mentioned, it is not limited to these. 
[0075] 

The amount of chain transfer agent used has preferred 0.01 - 5 mass % to a radical 
polymerization nature monomer composition, and its 0.05 - 4 mass % is more preferred. It is 
difficult to demonstrate an effect, and if 5 mass % is exceeded, a chain transfer agent remains in 
the unreacted state, and it is not desirable at less than 0.01 mass %. 
[0076] 

(Drainage system medium) 

As for a drainage system medium concerning this invention, although water, organic solvents, 
these mixed liquor, etc. are mentioned, it is preferred that it is a drainage system solvent. The 
drainage system solvent refers to a medium which consists of the water 50- 100 mass %, and 
zero to organic solvent 50 water-soluble mass %. An alcohol system organic solvent which does 
not dissolve binding resin which can illustrate methanol, ethanol, isopropanol, butanol, acetone, 
methyl ethyl ketone, a tetrahydrofuran, etc., and is obtained as a water-soluble organic solvent, 
for example is preferred. 
[0077] 

«A manufacturing method of a toner» 

A manufacturing method of a toner of this invention is explained. 
[0078] 

A toner of this invention contains particle toner containing binding resin and colorant. External 
additives other than particle toner, such as a sliding agent, may be included. Particle toner may 
contain an additive agent called internal agents, such as an electrification modifier. 
[0079] 

Although a suspension polymerization method, a method of condensing / welding emulsion- 
polymerization particles, and binding resin can be dissolved as a manufacturing method of a toner 
and a dissolution suspension method etc. which are distributed among liquid can be mentioned, 
as a manufacturing method of a toner which cannot make volatile matter remain in a toner easily, 
a method of condensing / welding emulsion-polymerization particles is preferred. 
[0080] 

An example of a manufacturing method of a toner of this invention is shown below. 
A manufacturing process of a toner mainly comprises a process shown below. 
[0081] 

1: A multistage polymerization process for obtaining a compound resin particle which a release 
agent and/or crystalline polyester contain to fields (the central part or interlayer) other than the 
outermost layer 

2: The curing salting/fusing process which does curing salting/weld of a compound resin particle 
and a color particle, and obtains particle toner 

3: Filtration and a washing process which filters the particle toner concerned from a dispersion- 
liquid system of particle toner, and removes a surface-active agent etc. from the particle toner 
concerned 

4: A drying process which carries out reduced pressure drying of the particle toner by which 
washing processing was carried out, 
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5: A process of adding an external additive to particle toner by which the drying process was 
carried out if needed 
It is ** constituted. 
[0082] 

Hereafter, each process is explained in detail. 
[Multistage polymerization process] 

A multistage polymerization process is a process of manufacturing a compound resin particle, by 
forming an enveloping layer which consists of a polymer of a monomer on the surface of a resin 
particle by a multistage polymerization method. 
[0083] 

In this invention, it is preferred to adopt a multistage polymerization method of 3 or more step 
polymerization from a viewpoint of the stability of manufacture and crushing strength of a toner 
obtained. 
[0084] 

Below, a 2 step-polymerization method and a 3 step-polymerization method which are the 
examples of representation of a multistage polymerization method are explained. 
[0085] 

<2 Step polymerization method> 

A 2 step-polymerization method is a method of manufacturing a compound resin particle 
constituted by the central part (core) formed from the amount resin of polymers containing a 
release agent, and outer layer (husks) formed from low-molecular-weight resin. That is, a 
compound resin particle obtained by a 2 step-polymerization method comprises a core and an 
enveloping layer of one layer. 
[0086] 

If this method is explained concretely, after dissolving a release agent in the monomer L, 
preparing a monomer solution first and making a drainage system medium carry out oil droplet 
distribution of this monomer solution, dispersion liquid of a resin particle of the amount of 
polymers containing a release agent are prepared by carrying out polymerization (the 1 st step 
polymerization) of this system. 
[0087] 

Subsequently, the monomer L for obtaining a polymerization initiator and low-molecular-weight 
resin to dispersion liquid of this resin particle is added, and it is the method of forming an 
enveloping layer which consists of resin (polymer of the monomer L) of low molecular weight on 
the surface of a resin particle by performing polymerization (the 2nd step polymerization) for the 
monomer L under existence of a resin particle. 
[0088] 

<3 Step polymerization method> 

A 3 step-polymerization method is a method of manufacturing a compound resin particle 
constituted by outer layer (husks) formed from the central part (core) formed from the amount 
resin of polymers, an interlayer containing a release agent, and low-molecular-weight resin. That 
is, a compound resin particle obtained by a 3 step-polymerization method comprises a core and 
a two-layer enveloping layer. 
[0089] 

If this method is explained concretely, while adding in a solution dispersion liquid of a resin 
particle first obtained by polymerization (the 1st step polymerization) according to a 
conventional method, By carrying out polymerization (the 2nd step polymerization) of this system 
to it, after making the above-mentioned drainage system medium carry out oil droplet 
distribution of the monomer solution in which make the monomer M come to dissolve a release 
agent, An enveloping layer (interlayer) which consists of binding resin (polymer of the monomer 
M) containing a release agent on the surface of a resin particle (nuclear particle) is formed, and 
dispersion liquid of a compound resin particle (amount resin of polymers-medium-molecular- 
weight resin) are prepared. 
[0090] 

Subsequently, by adding the monomer L for obtaining a polymerization initiator and low- 
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molecular-weight resin to dispersion liquid of an obtained compound resin particle, and carrying 
out polymerization (the 3rd step polymerization) of the monomer L to them under existence of a 
compound resin particle, An enveloping layer which consists of binding resin (polymer of the 
monomer L) of low molecular weight is formed in the surface of a compound resin particle. In a 
described method, by incorporating the 2nd step polymerization, a release agent can be 
distributed minutely and uniformly and it is desirable. 
[0091] 

As a polymerizing method suitable in order to form a resin particle or an enveloping layer 
containing a release agent, A water soluble polymerization initiator is added to dispersion liquid 
obtained by making a drainage system medium which dissolves a surface-active agent of 
concentration below critical micellar concentration carry out oil droplet distribution of the 
monomer solution which dissolved a release agent in a monomer using mechanical energy, and 
preparing dispersion liquid to it, A method (henceforth [ this invention ] a "mini-emulsion 
technique") of carrying out a radical polymerization within an oil droplet can be mentioned, an 
effect of this invention can be demonstrated more, and it is desirable. In a described method, it 
may replace with a water soluble polymerization initiator, or an oil soluble polymerization initiator 
may be used with a water soluble polymerization initiator. 
[0092] 

According to the mini emulsion technique which forms an oil droplet mechanically, unlike the 
usual emulsion polymerization method, a release agent dissolved in an oil phase cannot ****, and 
a release agent of quantity sufficient in a resin particle formed or an enveloping layer can be 
introduced. 
[0093] 

As a dispersion machine for performing oil droplet distribution by mechanical energy here, Not a 
thing limited especially but agitating equipment "Clare mix (CLEARMIX)" (made by M Technique 
Co., Ltd.) provided with a rotor which carries out a high velocity revolution, for example, an 
ultrasonic dispersion machine, a mechanical homogenizer, the Menton gaulin, a pressure type 
homogenizes etc. can be mentioned. As a dispersed particle diameter, it is referred to as 1 0- 
1000 nm, and 50-1000 nm is 30-300 nm still more preferably preferably. 
[0094] 

Publicly known methods, such as an emulsion polymerization method, a suspension 
polymerization method, and a seed polymerization method, are also employable as other methods 
of polymerizing for forming a resin particle or an enveloping layer containing a release agent. 
These polymerizing methods are resin particles (nuclear particle) or enveloping layers which 
constitute a compound resin particle, and also in order to obtain what does not contain a release 
agent and crystalline polyester, they are employable. 
[0095] 

As for particle diameter of a compound resin particle obtained by this polymerization process, it 
is preferred that it is in the range of 10-1000 nm by a mass average grain size measured using 
an electrophoresis light scattering photometer "ELS-800" (made by Otsuka Electronics Co., 
Ltd.). 
[0096] 

It is desirable still more preferred that it is in the range of 48-74 **, and glass transition 

temperature (Tg) of a compound resin particle is 52-64 **. 

[0097] 

As for softening temperature of a compound resin particle, it is preferred that it is in the range 
of 95-140 **. 

[Curing salting/fusing process] 

This curing salting/fusing process are processes of obtaining protean (non-globular form) 
particle toner for a compound resin particle obtained by said multistage polymerization process, 
and a color particle by curing salting / thing which you make welding (curing salting and weld are 
advanced simultaneously). 
[0098] 

Curing salting as used in the field of this invention means making a compound resin particle in 
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the state where it distributed in solution condense using an operation of a salt. It says that weld 
vanishes an interface between particles of the resin particles condensed by the above- 
mentioned curing salting. The curing salting/weld of this invention put that two processes, curing 
salting and weld, happen one by one or an act made to cause one by one. In order to make 
curing salting and weld perform simultaneously, it is necessary to make particles (a compound 
resin particle, a color particle) condense under temperature conditions more than glass transition 
temperature (Tg) of binding resin which constitutes a compound resin particle. 
[0099] 

In this curing salting/fusing process, curing salting/weld of internal agent particles (particles 
whose number average primary particle diameter is about 10-1000 nm), such as a charge 
controlling agent, may be done with a compound resin particle and a color particle. Surface 
treatment of the color particle may be carried out, and it can use a publicly known thing 
conventionally as a surface modifier. 
[0100] 

Where a color particle is distributed in solution, curing salting / weld processing is performed. A 
drainage system medium by which a color particle is distributed has preferred solution in which a 
surface-active agent is dissolved by concentration more than critical micellar concentration 
(CMC). 
[0101] 

Although a dispersion machine in particular used for distributed processing of a color particle is 
not limited, preferably, Agitating equipment provided with a rotor which carries out a high 
velocity revolution "Clare mix (CLEARMIX)" (made by M Technique Co., Ltd.), Medium type 
dispersion machines, such as application-ol^pressure dispersion machines, such as the 
ultrasonic dispersion machine, mechanical homogenizer, and Menton gaulin and a pressure type 
homogenizer, a GETTSU man mill, and a diamond fine mill, are mentioned. 
[0102] 

In dispersion liquid in which a compound resin particle and a color particle are distributing a 
compound resin particle and a color particle curing salting / in order to make it weld, while 
adding a salting agent (flocculating agent) more than critical aggregation concentration, it is 
required to heat these dispersion liquid more than glass transition temperature (Tg) of a 
compound resin particle. 
[0103] 

As a temperature requirement suitable curing salting / in order to make it weld, it is considered 
as - (Tg+10) (Tg+50 **), and is especially considered as - (Tg+15) (Tg+40 **) preferably. In 
order to make it weld effectively, an organic solvent which carries out the infinite dissolution may 
be added in water. 
[0104] 

[Filtration and a washing process] 

In this filtration and washing process, filtration treatment which filters the particle toner 
concerned from a dispersed system of particle toner obtained at the above-mentioned process, 
and washing processing which removes affixes, such as a surface-active agent and a salting 
agent, from filtered particle toner (cake-like set thing) are performed. 
[0105] 

It is not limited [ filtration process / in particular / that are performed using a filtration-under- 
reduced-pressure method, the filter press, etc. which are performed here as the filtration 
treatment method using a centrifuge method, a nutsche, etc. ]. 
[0106] 

[Drying process] 

This process is a process of carrying out the vacuum drying process of the particle toner by 

which washing processing was carried out. 

[0107] 

As a reduced-pressure-drying machine used at this process, although a decompression spray 
dryer, a vacuum freeze dryer, a reduced-pressure-drying machine, etc. can be mentioned, it is 
not limited to these, for example. Specifically, it is preferred to use a settlement shelf dryer, a 
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portable shelf dryer, a fluidized bed drying machine, a rotary dryer, or a stirring type dryer etc. 

which can be decompressed. 

[0108] 

Conditions at the time of reduced pressure drying should just be below Tg of binding resin which 
drying temperature used for a toner, and a decompression degree, drying time in particular, etc. 
are not limited, but can be set up suitably. 
[0109] 

When the particle toner by which the drying process was carried out is condensing by weak 
particle thinning-out power, crack processing of the floe concerned may be carried out. As a 
crack processing unit, mechanical crack devices, such as a jet mill, a Henschel mixer, a coffee 
mill, and a food processor, can be used here. 
[0110] 

As for a toner of this invention, it is preferred to form a compound resin particle under absence 
of colorant, to add dispersion liquid of a color particle to dispersion liquid of the compound resin 
particle concerned, and to prepare compound resin particle concerned and a color particle curing 
salting / by making it weld. 
[0111] 

Thus, a polymerization reaction for obtaining a compound resin particle is not checked by 
performing preparation of a compound resin particle by a system in which colorant does not 
exist. For this reason, according to the toner of this invention, outstanding offset-proof nature is 
not spoiled and contamination or image soil of an anchorage device by accumulation of a toner 
are not generated. 
[0112] 

Since the surface characteristic of particle toner obtained becomes it is homogeneous and sharp 
[ electrification quantity distribution ], it can form a picture excellent in sharp nature over a long 
period of time. According to the toner with homogeneous presentation, molecular weight, and 
surface characteristic between such particle toner. In an image formation method including a 
fixing process by a contact heating method, maintaining a good adhesive property (high fixing 
strength) over a transferred body, improvement in offset-proof nature and the coiling-round 
prevention characteristic can be aimed at, and a picture which has moderate gloss is acquired. 
[0113] 

Next, each constituting factor used at a toner production process is explained in detail. 
(Surface-active agent) 

In order to use the above-mentioned polymerization nature monomer and to perform especially 
mini emulsion polymerization, it is preferred to perform oil droplet distribution into solution using 
a surface-active agent. It cannot be limited especially as a surface-active agent, but can be 
used, for example, the following ionic surfactant can be mentioned as an example of a suitable 
compound. 
[0114] 

as an ionic surfactant — concrete — a sulfonate (sodium dodecylbenzenesulfonate.) Arylated 
alkyl polyether sulphone acid sodium, 3,3-disulfon diphenylurea-4,4-diazobis-amino-8-naphthol 
6-sulfone sodium, Alt. carboxy ********-****- dimethylaniline, 2,2,5, 5-tetramethyl 
triphenylmethane 4,4-diazobis-beta naphthol 6-sulfone sodium, etc., sulfuric ester salt (sodium 
dodecyl sulfate and sodium tetradecyl sulfate.) Pentadecylsodium sulfate, octylsodium sulfate, 
etc. can mention fatty acid salt (sodium oleate, sodium laurate, sodium caprate, sodium 
caprylate, sodium caproate, potassium stearate, oleic acid calcium, etc.) etc. 
[0115] 

A nonionic surface-active agent can also be used. Specifically Polyethylene oxide, polypropylene 
oxide, Combination of polypropylene oxide and polyethylene oxide. Ester of a polyethylene glycol 
and higher fatty acid, ester of alkylphenol polyethylene oxide, higher fatty acid, and a 
polyethylene glycol, ester of higher fatty acid and polypropylene oxide, sorbitan ester, etc. can be 
mentioned. 
[0116] 

Although these surface-active agents are mainly used as an emulsifier at the time of an 
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emulsion polymerization, they may be used for other process or other purposes. 
[0117] 

( Flocculating agent) 

What is chosen from metal salt shown below as a flocculating agent used by this invention is 

preferred. 

[0118] 

As metal salt, tervalent metal salt, such as metal salt of bivalence, such as a salt of alkaline- 
earth metals, such as a salt of alkaline metals, such as metal of monovalence, for example, 
sodium, potassium, and lithium, and metal of bivalence, for example, calcium, and magnesium, 
manganese, and copper, iron, and aluminum, etc. can be mentioned. 
[0119] 

A concrete example of these metal salt is shown below. As an example of metal salt of metal of 
monovalence, a calcium chloride, zinc chloride, copper sulfate, magnesium sulfate, manganese 
sulfate, etc. can be mentioned as metal salt of sodium chloride, potassium chloride, a lithium 
chloride, and metal of bivalence. An aluminium chloride, ferric chloride, etc. can be mentioned as 
tervalent metal salt. These are suitably chosen according to the purpose. Generally, the metal 
salt of bivalence of critical aggregation concentration of tervalent metal salt whose critical 
aggregation concentration (a coagulation value or a coagulation point) is small is smaller than 
metal salt of monovalence. 
[0120] 

Critical aggregation concentration is an index about the stability of a dispersed matter in 
aquosity dispersion liquid, adds a flocculating agent and shows concentration of a point that 
condensation takes place. This critical aggregation concentration changes with latex itself and 
dispersing agents a lot. For example, it is described by work "high polymer chemistry 
17,601" (1960) besides Seizo Okamura etc., and the value can be known if these statements are 
followed. It is also possible to make into critical aggregation concentration salt concentration of 
a point that change concentration into particle dispersion liquid made into the purpose, add a 
desired salt to them as an option, measure F-potential of the dispersion liquid, and F-potential 
begins to change. 
[0121] 

In a manufacturing method of a toner concerning this invention, polymer—particulates dispersion 
liquid are processed so that it may become the concentration more than critical aggregation 
concentration using metal salt. At this time, it is arbitrarily chosen according to that purpose 
whether metal salt is directly added with a natural thing or it adds as solution. To add as 
solution, added metal salt needs to become to capacity of polymer particle dispersion liquid, and 
the total capacity of a metallic salt solution more than critical aggregation concentration of a 
polymer particle. 
[0122] 

Although the concentration of metal salt used as a flocculating agent should just be more than 
critical aggregation concentration, critical aggregation concentration is added 1 .5 or more times 
still more preferably 1.2 or more times preferably. 
[0123] 

( Release agent) 

As for a toner of this invention, it is preferred that it is the toner which made a resin particle 
which included a release agent weld in a drainage system medium. Thus, a toner with which a 
release agent was minutely distributed by curing salting / making it weld in a drainage system 
medium in a resin particle which made a release agent include in a resin particle, and a color 
particle can be obtained. 
[0124] 

As this release agent, low molecular weight polypropylene (number average molecular weight 
=1500-9000), low molecular weight polyethylene, etc. can be mentioned, for example. As a 
desirable compound, an ester system compound expressed with a following general formula (1) 
can be mentioned in these. 
[0125] 
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General formula (1) 
R 1 -(OCO-R 2 ) n 

in a general formula (1) — n — an integer of 1-4 — desirable — 2-4 — further — desirable — 
3-4 — it is 4 especially preferably. R and R show a hydrocarbon group which may have a 
substituent respectively. R 1 has the preferred carbon numbers 1-40, 1-20 are more preferred, 

and 2-5 are still more preferred. R 2 has the preferred carbon numbers 1-40, 16-30 are more 

preferred, and 1 8-26 are still more preferred. 

[0126] 

Next, an example of a typical compound is shown below. 

[0127] 

[Formula 1] 
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1) CH 3 — (CH2) 12 -COO— (CH2) 17 -CH 3 

2) CH 3 — (CH^-COO— (CHzhy-Chb 

3) CH 3 — <CH 2 ) 20 -COO— <CH 2 ) 21 -CH 3 

4) CH 3 — (CH^-COO-CCH^-CHa 

5) CH 3 — (CH2)2 0 -COO-(CH2) 6 --O-CO-(CH2)20--CH3 

6) CH 3 

CH 3 — (CH^-COO— (CH2) 2 — CH-CH 2 -O-CO-(CH2)20-CH 3 

7) CH 3 

CH 3 — (CH^-COO— (CHafe — CH-CHz-O-CO-fCH^-CHa 

8) CH 3 

CH 3 — {Ctt 2 )22 — COO— CH 2 — C — CH 2 — O — CO — (CH^^ ~ CH 3 

CH 3 

9) CH 3 

CH 3 — (CH^-COO-CHz— C— CH 2 -0-CO-{CH2) 26 -CH 3 



CH 3 



10) CHa-O-CO-CCHglae— CH 3 
CH-O-CO-CCH^s— CH 3 
CH 2 -0-CO-(CH 2 )2 6 — CH 3 

11) CHa-O-CO-CCI^— CH 3 
CH- O- CO-CCH^— CH 3 
CH 2 -0-CO-(CH 2 ) 22 — CH 3 

12) CH 2 -OH 
CH-O-CO-tCH^c— CH 3 
CHz-O-CO-^Hz)^— CH 3 

13) CH 2 -OH 
CH-O-CO-CCH^j— CH 3 
CH 2 - O - CO - (CHj.)^ — CH 3 

14) CH 2 -OH 
CH-OH 

CH 2 -0- CO-(CH 2 ) 26 — CH 3 

15) CH 2 -OH 
CH-OH 

CHz-O-CO-CCH^— CH 3 



[0128] 
[Formula 2] 
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16) CH 3 

CH 3 — (CH 2 ) 26 - COO -CH 2 -C-CH 2 -G-CO- (CHj,)^- CH 3 

CH 2 — 0-CO-(CH 2 )26-CH3 

17) CH 2 CH 3 

CH 3 — (0^)20-000-082-0-0^-0-00-^2)20-^3 

CH 2 — O- CO -(CH 2 )2o-CH 3 

18) CHz-O-CO-fCK^-CH;, 
CH 3 — (CH2) 26 -COO-CH 2 -C-CH 2 -O-C0-(CH 2 )26-CH3 

CHz-O-CO-tCH^-CHa 

19) CHjj-O-CO-fCH^o-CHa 
CH 3 — (CH2)20-COO-CH 2 -C-CH 2 -O-CO-(CH2)20-CH 3 

CH 2 -0-CO— (CH2) 20 -CH 3 

20) CH 2 -0-CO— (CH2) 18 -CH 3 
CH 3 — (CH^s-COO-CHa-C-CHz-O-CO-CCHz^s-CHg 

CH 2 -0-C0— (CH2) 18 -CH 3 

21) CHsj-O-CO-tCH^e-CHa 
CH 3 — (CH 2 ) 16 - COO-CH 2 - C-CH 2 -0-CO- (CH 2 ) 16 - CH 3 

CH 2 -0-CO-(CH2) 16 -CH 3 



[0129] 

The addition of the above-mentioned compound has preferred 1-30 mass % to toner entire 
volume, its 2-20 mass % is more preferred, and ** 3 - 1 5 mass % are still more preferred. 
[0130] 

(Solvent which carries out the infinite dissolution at water) 

As a solvent which carries out the infinite dissolution to water, by this invention, the formed 
binding resin is dissolved and it is chosen from what is not. Specifically, ether, such as nitril, such 
as alcohols, such as methanol, ethanol, propanol, isopropanol, t-butanol, methoxy ethanol, and 
butoxyethanol, and acetonitrile, and dioxane, etc. can be mentioned. In these, ethanol, propanol, 
and isopropanol are preferred. 
[0131] 

(Charge controlling agent) 

Although the toner of this invention contains binding resin and colorant, a charge controlling 
agent etc. can also be contained if needed. 
[01 32] 

As this charge controlling agent, what can be distributed underwater can be used in various 
publicly known things. Specifically, metal salt of a nigrosine series color, naphthenic acid, or 
higher fatty acid, alkoxyHzed amine, a quarternary-ammonium-salt compound, an azo metal 
complex, salicylic acid metal salt, or its metal complex can be mentioned. 
[0133] 

( External additive) 
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A toner of this invention adds an external additive to a formed toner, and by methods, such as 
high-speed churning, it makes an external additive adhere to a toner surface, and it can be used 
for it. A better picture can be acquired by making an external additive adhere to a toner surface. 
[0134] 

As this external additive, although inorganic particles, organic particulates, etc. can be 

mentioned, it is not limited to these, for example. 

[0135] 

As inorganic particles, inorganic particles, such as silica, a titania, and alumina, are preferred, 
and, as for these inorganic matter particles, specifically, it is still more preferred that 
hydrophobing processing is carried out by a silane coupling agent, titanium coupling agent, etc. 
Although not limited especially as a grade of hydrophobing processing, a thing of 40-95 is 
preferred as methanol WETTA kinky thread tea. Methanol WETTA kinky thread tea evaluates 
wettability to methanol. This method carries out 0.2g weighing of the inorganic particles of a 
measuring object to 50 ml of distilled water put in a beaker of 200 ml of inner capacity, and adds. 
It is slowly dropped until the inorganic whole particle gets wet, after a tip has agitated methanol 
slowly from buret by which the dipping is carried out into a fluid. When quantity of methanol 
required in order to wet this inorganic particle thoroughly is set to a (ml), the degree of 
hydrophobing is computed by a following formula. 
[0136] 

Degree of hydrophobing = [a/(a+50)] x100% 

Specifically as organic particulates, styrene resin particles, styrene-acrylic-resin particles, 

polyester resin particle urethane resin particles, etc. are used preferably. 

[0137] 

An addition of this external additive has [ be / it / under / toner / receiving ] preferred 0.1 - 5.0 

mass %, and its 0.5 - 4.0 mass % is more preferred. As an external additive, it may be used 

combining various things. 

[0138] 

( Developer) 

A toner of this invention can be used as an one-ingredient developer or a two component 

developer. 

[0139] 

When using as an one-ingredient developer, what was made to contain a 0.1-0.5-micrometer 
magnetic particle, and was made into one ingredient of magnetism developer is mentioned into 
one ingredient of nonmagnetic developer, or a toner, and all can be used. 
[0140] 

It can mix with a career which is a magnetic particle, and a toner of this invention can be used 
as a two component developer. As a career, a publicly known material can be used from the 
former, such as an alloy of metal, such as iron, a ferrite, and magnetite, those metal, and metal, 
such as aluminum and lead, for example. In these, ferritic grain is preferred. As volume average 
particle diameter of the above-mentioned career, a 1 5-1 00-micrometer thing is preferred, and 
what is 25-80 micrometers is more preferred. 
[0141] 

Measurement of volume average particle diameter of a career can be typically measured with a 
laser diffraction type size distribution measuring device "HEROSU" (made by sympathizer tick 
incorporated company) provided with a wet dispersing machine. 
[0142] 

As a career, what is called a pitch powder type career that distributed a magnetic particle can 
also be used into a thing which coated a magnetic particle with resin, or resin. As resin for 
coating, olefin system resin, styrene resin, styrene acrylic resin, silicone series resin, ester 
system resin, or fluoride content polymer system resin can be mentioned, for example. As resin 
for constituting a pitch powder type career, styrene acrylic resin, polyester resin, fluororesin, 
phenol resin, etc. can be mentioned, for example. 
[0143] 

Next, an image formation method and an image forming device using a toner of this invention are 
http://wvw4.ipdl.inpitgo^ 2009/07/22 



JP,2004-046131,A [DETAILED DESCRIPTION] 



20/30 ^— V 



explained. 
[0144] 

Drawing 1 is a section lineblock diagram of an image forming device in which an example of an 

image formation method which uses a toner of this invention is shown. 

[0145] 

An image forming device shown in drawing 1 is an image forming device by a digital system, and 
comprises image reading section A, the image processing portion B (graphic display abbreviation), 
the image formation part C, and the transfer paper transportation part D as a transfer paper 
transportation means. 
[0146] 

An automatic manuscript informer stage which carries out automatically carry of the manuscript 
is provided in the upper part of image reading section A, addressing separation conveyance to 
one sheet of the manuscript laid on the manuscript mounting base 1 1 1 is carried out by the 
manuscript transportation roller 112, and reading of a picture is performed in the read position 
1 1 3a. A manuscript which manuscript reading ended is discharged on the manuscript delivery pan 
1 14 by the manuscript transportation roller 1 12. 
[0147] 

Reading operation by the speed v of the 1st mirror unit 115 that comprises a lighting lamp and 
the 1st mirror by which a picture of a manuscript at the time of being placed on the platen glass 
113 constitutes a scanning optical system on the other hand, It is read by movement by speed 
v / 2 to the direction of the 2nd mirror unit 116 that comprises the 2nd mirror and the 3rd mirror 
which were located in the shape of a V character. 
[0148] 

Image formation of the read picture is carried out to an acceptance surface of image sensor 
CCD which is a line sensor through the projection lens 1 1 7. After it performs an A/D conversion 
after photoelectric conversion of the optical image of line form by which image formation was 
carried out on image sensor CCD was carried out to an electrical signal (luminance signal) one 
by one, and processing of converted density, filtering, etc. is performed in the image processing 
portion B, image data is once memorized by memory. 
[0149] 

The photo conductor (henceforth a photo conductor drum) 121 of the shape of a drum which is 
electrostatic latent image support as an image formation unit in the image formation part C, 
Electrifying device [ which is an electrifying means ] 122, developer [ which is developing 
means ] 123, transfer machine [ which is transfer means ] 124, eliminator [ which is separating 
mechanism ] 125, cleaning device 126, and PCL(precharge lamp) 127 is respectively arranged in 
order of operation at the periphery. The photo conductor 121 is what carried out spreading 
formation of the photoconductivity compound on a drum base, an organic photoreceptor (OPC) 
is used preferably and the drive revolution of the graphic display is carried out clockwise, for 
example. 
[0150] 

After uniform electrification by the electrifying device 1 22 is made to the rotating photo 
conductor 121, image exposure based on a picture signal called from a memory of the image 
processing portion B by the exposure optical system 1 30 is performed. The exposure optical 
system 130 which is a writing means makes a laser diode which is not illustrated a source of 
luminescent light, pass the rotating polygon mirror 131, ftheta lens (with no numerals), and a 
cylindrical lens (with no numerals) — an optical path being bent by the reflective mirror 132, and 
horizontal scanning being made, and, In a position of Ao, image exposure is performed to the 
photo conductor 121, and a latent image is formed by rotation (vertical scanning) of the photo 
conductor 121. With an example of this embodiment, it exposes to a character part and a latent 
image is formed. 
[0151] 

As for a latent image on the photo conductor 121, by the developer 123, reversal development is 
performed and a toner image of a visible image is formed in the surface of the photo conductor 
121. The feed unit 141 as a transfer paper storing means (A) in which the transfer paper P of 
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size with which image formation units differ caudad was stored in the transfer paper 
transportation part D, 141 (B) and 141 (C) are provided and the manual paper feed unit 142 
which performs a manual paper feed is formed in the side, In accordance with the carrying path 
140, paper is fed to the transfer paper P chosen from those either by the guide roller 143, After 
the transfer paper P stops by the resist roller pair 144 which makes inclination of a transfer 
paper and correction of a bias to which paper is fed, paper re feeding is performed, It shows 
around at the carrying path 140, the pre transfer roller 143a, and the transfer penetration guide 
plate 146, A toner image on the photo conductor 121 is transferred by the transfer paper P with 
the transfer machine 124 in the transfer position Bo, and, subsequently electricity is discharged 
by the eliminator 125, and it dissociates from the 121st page of a photo conductor, and the 
transfer paper P is conveyed by the fixing assembly 150 with the conveying machine 145. 
[0152] 

The fixing assembly 150 has the fixing roller 151 and the pressurizing roller 152, heats the 
transfer paper P by passing between the fixing roller 151 and the pressurizing rollers 152, and 
carries out ** arrival of the toner by application of pressure. It is cooled by the condensator 163 
and the transfer paper P which finished fixing of a toner image is discharged on the delivery tray 
164. The transfer paper P delivered to the delivery tray 164 is arranged by hand, and is used. 
Under the present circumstances, it is preferred to cool with a condensator so that a transfer 
paper immediately after delivery at the time of a continuous print may be 80 ** or less. 
[0153] 
[Example] 

Hereafter, although an example explains this invention still more concretely, this invention is not 

limited to these embodiments. 

[0154] 

«Particle toner preparation» 
[Preparation of the particle toner 1] 

<1: Preparation [ of a nuclear particle ] (1st step polymerization)> 

To the 5000-ml separable flask furnished with agitating equipment, a thermo sensor, a condenser 
tube, and a nitrogen introduction device. Temperature up of the internal temperature was carried 
out to 80 **, having prepared the surfactant solution which dissolved the anionic system 
surface-active agent A(C 10 H 21 (OCH 2 CH 2 ) 2 OS0 3 Na) 7.08g in the ion exchange water 301 Og, and 

stirring by 230-rpm agitating speed under a nitrogen air current. 
[0155] 

To this surfactant solution, the initiator solution which dissolved 10.0 g of polymerization 
initiators (potassium persulfate: KPS) in the ion exchange water 300g is added, 70.1 g of styrene, 
19.9 g of n-butyl acrylate after temperature shall be 75 **, The polymerization nature monomer 
mixed liquor which consists of the methacrylic acid 10.9g is dropped over 1 hour, The initiator 
solution which dissolved KPS3.0g in the ion exchange water 100g further when heating churning 
of this system was carried out at 75 **, the polymerization was started and polymerization 
conversion reached to 94% is added, It polymerized by heating this system at 75 ** and stirring it 
for 2 hours (the 1st step polymerization), and the resin particle (dispersion liquid of the resin 
particle which consists of amount resin of polymers) was prepared. The polymerization 
conversion in this stage was 98%. Let this be "a resin particle (1H)." 
[0156] 

<2: Formation [ of an interlayer ] (2nd step polymerization)> 

In the flask furnished with agitating equipment, 105.6 g of styrene. Said 72.0g of illustration 
compounds 19 were added as a release agent, and at 80 **, it warmed, dissolved in the mixed 
liquor which consists of 30.0 g of n-butyl acrylate, the methacrylic acid 1 5.4g, and the n- 
pentylmercaptan 5.6g, and the monomer solution 1 was prepared. Subsequently, the surfactant 
solution which dissolved 1.6 g of the above-mentioned anionic system surface-active agent A in 
the ion exchange water 2700g is heated at 98 **, After adding said 28g of resin particles (1H) 
which are dispersion liquid of a nuclear particle by solid content conversion to this surfactant 
solution, with the mechanical dispersion machine "Clare mix (CLEARMIX)" (made by M 

http://ww4jpdl.inpit.gojp/cgi-bin/tran_web_cgi_ejj 2009/07/22 



JP,2004-046131,A [DETAILED DESCRIPTION] 



22/30 ^ — v 



Technique Co., Ltd.) which has a circulating route. Mixture dispersion of the monomer solution 1 
which prepared [ above-mentioned ] was carried out, and the emulsified liquid containing the 
emulsification particles which have a uniform dispersed particle diameter (284 nm) was prepared. 

[0157] 

Subsequently, the initiator solution and the ion exchange water 750g which dissolved 5.0 g of 
polymerization initiators (KPS) in the ion exchange water 1 50g are added to this emulsified liquid, 
The initiator solution which dissolved 1.5 g of KPS in the ion exchange water 50g further when 
heating stirring of this system was carried out at 80 **, the polymerization was started and 
polymerization conversion reached to 94% is added, It polymerized by heating this system at 75 
** and agitating it for 2 hours (the 2nd step polymerization), and the resin particle (dispersion 
liquid of the compound resin particle of the structure where the surface of the resin particle 
which consists of amount resin of polymers was covered with medium-molecular-weight resin) 
was obtained. The polymerization conversion in this stage was 98%. Let this be "a resin particle 
(1HM)/' 
[0158] 

When the above "resin particle (1HM)" was dried and having been observed with the scanning 
electron microscope, the particles (400-1000 nm) which use as the main ingredients the 
illustration compound 1 9 which was not enclosed by latex were observed. 
[0159] 

<3: Formation [ of an outer layer ] (3rd step polymerization)> 

Add to "the resin particle (1HM)" which prepared [ above-mentioned ], and the initiator solution 
which dissolved 6.8 g of polymerization initiators (KPS) in the ion exchange water 200g under 80 
** temperature conditions, The mixed liquor which consists of 300 g of styrene, 95 g of n-butyl 
acrylate, the methacrylic acid 1 5.3g, and the n-pentylmercaptan 1 0.4g was dropped over 1 hour. 
The initiator solution which dissolved 2.0 g of KPS in the ion exchange water 65g further when 
heating churning of this system was carried out at 80 **, the polymerization was started after 
the end of dropping and polymerization conversion reached to 94% is added, After polymerizing 
by heating this system at 80 ** and stirring it for 2 hours (the 3rd step polymerization), it cools 
to 28 **, and it is a resin particle (with the central part which consists of amount resin of 
polymers.). It has an interlayer who consists of medium-molecular-weight resin, and an outer 
layer which consists of low-molecular^weight resin, and the dispersion liquid of the compound 
resin particle which the illustration compound 19 contains as a release agent in the interlayer 
were obtained. The polymerization conversion in this stage was 98%. Let this resin particle be "a 
resin particle (1HML)." 
[0160] 

<Preparation of latex (1L)> 

In the flask furnished with an agitating device, add and the initiator solution which dissolved 14.8 
g of polymerization initiators (KPS) in the ion exchange water 400g under 80 ** temperature 
conditions, 600 g of styrene, 190 g of n-butyl acrylate, the methacrylic acid 30.0g, The mixed 
liquor which consists of the n-pentylmercaptan 20.0g is dropped over 1 hour. The initiator 
solution which dissolved 4.4 g of KPS in the ion exchange water 200g further when heating 
churning of this system was carried out at 80 **, the polymerization was started and 
polymerization conversion reached to 94% is added, After polymerizing by heating this system at 
80 ** and agitating it for 2 hours, it cooled to 28 ** and latex (resin particle dispersion liquid 
which consists of low-molecular-weight resin) was obtained. The polymerization conversion in 
this stage was 98%. Let this latex be "latex (1 O." 
[0161] 

The resin particle which constitutes this "latex (1L)" has molecular weight peaks in 11,000 with 
a number average molecular weight (Mn). 

The mass average grain size of this resin particle was 128 nm. 
[0162] 

(Distribution of colorant) 
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90.0 g of the anionic system surface-active agent A was agitated and dissolved in the ion 
exchange water 1600g. The dispersion liquid (henceforth "the colorant dispersion liquid 1") of 
the color particle were prepared by adding gradually, ranking second and carrying out the 
distributed processing of 400g of the C.I. pigment blue 15:3 using "the Clare mix" (made by M 
Technique Co., Ltd.), agitating this solution. When the particle diameter of the color particle in 
these the "colorant dispersion liquid 1 " was measured using the electrophoresis light scattering 
photometer "ELS-800" (made by Otsuka Electronics Co., Ltd.), it was 110 nm in mass mean 
particle diameter. 
[0163] 

(Condensation and fusing process) 

420.7 g (solid content conversion) of said prepared "resin particles (1HML)", the ion exchange 
water 900g, and "colorant dispersion-liquid 1" 166g which prepared [ above-mentioned ] were 
put into the reaction vessel (4 mouth flask) furnished with a thermo sensor, a condenser tube, a 
nitrogen introduction device, and agitating equipment, and was stirred. After adjusting the 
temperature in a container to 30 **. the sodium hydroxide solution of 5 mol / L was added to 
this solution, and pH was adjusted to 9.0. 
[0164] 

Subsequently, it added, having poured under stirring the solution which dissolved the magnesium 
chloride and 6 hydrate 12.1g in the ion exchange water 1000g for 10 minutes at 30 **. After 
neglecting it for 3 minutes, temperature up was started, temperature up was carried out to 90 
**, having poured this solution for 60 minutes, and growth of particles was started. When the 
particle diameter of meeting particles was measured by "Coulter counter TA-2" and volume 
average particle diameter was set to 5.0 micrometers in the state, the solution which dissolved 
40.2 g of sodium chloride in the ion exchange water 1000g as a stop agent was added, and 
particle growth was stopped. Weld was made to continue by carrying out heating churning over 2 
hours as maturation treatment with the degree of solution temperature of 98 **. Then, it cooled 
to 30 ** on condition of for 8 **/. 
[0165] 

(Shelling process) 

96 g of said prepared "latex (1L)" was added to the particles which performed condensation and 
weld, heating and churning were continued to them for 3 hours, and the floe surface of "the resin 
particle (1HML)" was made to carry out shelling of "the latex (1L)" to them by the above. 
Subsequently, 40.2 g of sodium chloride was added, and it cooled and ranked second to 30 ** on 
the temperature fall conditions for 8 **/, and chloride was added, pH was adjusted to 2.0, and 
churning was stopped. 
[0166] 

(Drying process) 

The weld particles which carried out shelling as mentioned above are filtered, and 45 ** ion 
exchange water washes repeatedly. 

Then, after drying using the reduced-pressure-drying machine and removing the residual 
volatility goods and the polymerization nature monomer in particle toner, it cracked with the 
Henschel mixer and "the particle toner 1 " was prepared by sifting out by the screen of a 45- 
micrometer mesh. 

Desiccation was decompressed to about 10 kPa(s) and performed by holding for 10 hours at 45 
**. 

[0167] 

[Preparation of the particle toner 2] 

"The particle toner 2" was prepared like "the particle toner 1" except having changed into n- 
octyl mercaptan n-pentylmercaptan of the chain transfer agent used by preparation of "the 
particle toner 1." 
[0168] 

[Preparation of the particle toner 3] 

"The particle toner 3" was prepared like "the particle toner 1 " except having changed into n- 
decylmercaptan n-pentylmercaptan of the chain transfer agent used by preparation of "the 
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particle toner 1." 
[0169] 

[Preparation of the particle toner 4] 

"The particle toner 4" was prepared like "the particle toner 1 " except having changed into 30 ** 
the drying temperature of the drying process set up by preparation of "the particle toner 1" 
from 45 **. 
[0170] 

[Preparation of the particle toner 5] 

"The particle toner 5" was prepared like "the particle toner 1 " except having changed the drying 
time of the drying process set up by preparation of "the particle toner 1" from 10 hours in 5 
hours. 
[0171] 

[Preparation of the particle toner 6] 

"The particle toner 6" was prepared like "the particle toner 1 " except having changed the drying 
time of the drying process set up by preparation of "the particle toner 1" from 10 hours in 5 
hours, and having changed drying temperature into 30 ** from 45 **. 
[0172] 

[Preparation of the particle toner 7] 

"The particle toner 7" was prepared like "the particle toner 1 " except having changed the drying 
time of the drying process set up by preparation of "the particle toner 1" from 10 hours in 20 
hours. 
[0173] 

[Preparation of the particle toner 8] 

"The particle toner 8" was prepared like "the particle toner 1 " except having changed as follows 
preparation of the nuclear particle set up by preparation of "the particle toner 1 ", an interlayers 
formation, formation of an outer layer, and preparation of latex, and having changed the drying 
time of the drying process from 10 hours in 20 hours. 
[0174] 

<1: Preparation [ of a nuclear particle ] (1st step polymerization)> 

To the 5000-ml separable flask furnished with agitating equipment, a thermo sensor, a condenser 
tube, and a nitrogen introduction device. Temperature up of the internal temperature was carried 
out to 80 **, having prepared the surfactant solution which dissolved the anionic system 
surface-active agent A(C 10 H 21 (OCH 2 CH 2 ) 2 OS0 3 Na) 7.08g in the ion exchange water 301 Og, and 

stirring by 230-rpm agitating speed under a nitrogen air current. 
[0175] 

To this surfactant solution, the initiator solution which dissolved 10.0 g of polymerization 
initiators (potassium persulfate: KPS) in the ion exchange water 300g is added, 70.1 g of styrene, 
19.9 g of n-butyl acrylate after temperature shall be 75 **, The polymerization nature monomer 
mixed liquor which consists of the methacrylic acid 10.9g is dropped over 1 hour, The initiator 
solution which dissolved 3.0 g of KPS in the ion exchange water 50g further when heating 
churning of this system was carried out at 75 **, the polymerization was started and 
polymerization conversion reached to 94% is added, The initiator solution which dissolved 3.0 g of 
KPS in the ion exchange water 50g further when it polymerized by having carried out heating 
churning of this system at 75 ** and polymerization conversion reached to 97% is added, It 
polymerized by heating this system at 75 ** and stirring it for 2 hours (the 1st step 
polymerization), and the resin particle (dispersion liquid of the resin particle which consists of 
amount resin of polymers) was prepared. The polymerization conversion in this stage was 99%. 
Let this be "a resin particle (8H)." 
[0176] 

<2: Formation [ of an interlayer ] (2nd step polymerization)> 

In the flask furnished with agitating equipment, 105.6 g of styrene, Said 72.0g of illustration 
compounds 19 were added as a release agent, and at 80 **, it warmed, dissolved in the mixed 
liquor which consists of 30.0 g of n-butyl acrylate, the methacrylic acid 15.4g, and the n- 
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pentylmercaptan 5.6g, and the monomer solution 1 was prepared. Subsequently, the surfactant 
solution which dissolved 1.6 g of the above-mentioned anionic system surface-active agent A in 
the ion exchange water 2700g is heated at 98 **, After adding said 28g of resin particles (8H) 
which are dispersion liquid of a nuclear particle by solid content conversion to this surfactant 
solution, with the mechanical dispersion machine "Clare mix (CLEARMIX)" (made by M 
Technique Co., Ltd.) which has a circulating route. Mixture dispersion of the monomer solution 1 
which prepared [ above-mentioned ] was carried out, and the emulsified liquid containing the 
emulsification particles which have a uniform dispersed particle diameter (284 nm) was prepared. 

[0177] 

Subsequently, the initiator solution and the ion exchange water 750g which dissolved 5.0 g of 
polymerization initiators (KPS) in the ion exchange water 1 50g are added to this emulsified liquid, 
The initiator solution which dissolved 1.5 g of KPS in the ion exchange water 25g further when 
heating stirring of this system was carried out at 80 **, the polymerization was started and 
polymerization conversion reached to 94% is added, The initiator solution which dissolved 1.5 g of 
KPS in the ion exchange water 25g further when it polymerized by having carried out heating 
churning of this system at 80 ** and polymerization conversion reached to 97% is added, It 
polymerized by heating this system at 75 ** and agitating it for 2 hours (the 2nd step 
polymerization), and the resin particle (dispersion liquid of the compound resin particle of the 
structure where the surface of the resin particle which consists of amount resin of polymers was 
covered with medium-molecular-weight resin) was obtained. The polymerization conversion in 
this stage was 98%. Let this be "a resin particle (8HM)." 
[0178] 

<3: Formation [ of an outer layer ] (3rd step polymerization)> 

Add to "the resin particle (8HM)" which prepared [ above-mentioned ], and the initiator solution 
which dissolved 6.8 g of polymerization initiators (KPS) in the ion exchange water 200g under 80 
** temperature conditions, The mixed liquor which consists of 300 g of styrene, 95 g of n-butyl 
acrylate, the methacrylic acid 15.3g, and the n-pentylmercaptan 10.4g was dropped over 1 hour. 
The initiator solution which dissolved 2.0 g of KPS in the ion exchange water 32.5g further when 
heating churning of this system was carried out at 80 **, the polymerization was started after 
the end of dropping and polymerization conversion reached to 94% is added, The initiator solution 
which dissolved 2.0 g of KPS in the ion exchange water 32.5g further when it polymerized by 
having heated this system at 80 ** and polymerization conversion reached to 97% is added, After 
polymerizing by heating this system at 80 ** and stirring it for 2 hours (the 3rd step 
polymerization), it cools to 28 **, and it is a resin particle (with the central part which consists 
of amount resin of polymers.). It has an interlayer who consists of medium-molecular-weight 
resin, and an outer layer which consists of low-molecular-weight resin, and the dispersion liquid 
of the compound resin particle which the illustration compound 19 contains as a release agent in 
the interlayer were obtained. The polymerization conversion in this stage was 99%. Let this resin 
particle be "a resin particle (8HML)." 
[0179] 

<Preparation of latex (8L)> 

In the flask furnished with an agitating device, add and the initiator solution which dissolved 14.8 
g of polymerization initiators (KPS) in the ion exchange water 400g under 80 ** temperature 
conditions, 600 g of styrene, 190 g of n-butyl acrylate, the methacrylic acid 30.0g, The mixed 
liquor which consists of the n-pentylmercaptan 20.0g is dropped over 1 hour, The initiator 
solution which dissolved 4.4 g of KPS in the ion exchange water 200g further when heating 
churning of this system was carried out at 80 **, the polymerization was started and 
polymerization conversion reached to 94% is added. The initiator solution which dissolved 3.0 g of 
KPS in the ion exchange water 100g further when it polymerized by having heated this system at 
80 ** and polymerization conversion reached to 97% is added, After polymerizing by heating this 
system at 80 ** and agitating it for 2 hours, it cooled to 28 ** and latex (resin particle dispersion 
liquid which consists of low-molecular-weight resin) was obtained. The polymerization 
conversion in this stage was 99%. Let this latex be "latex (8L)." 
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[0180] 

[Preparation of the particle toner 9] 

"The particle toner 9" was prepared like "the particle toner 1" except having changed as follows 
preparation of the nuclear particle set up by preparation of "the particle toner 1 an interlayer s 
formation, formation of an outer layer, and preparation of latex. 
[0181] 

<1: Preparation [ of a nuclear particle ] (1st step polymerization)> 

To the 5000-ml separable flask furnished with agitating equipment, a thermo sensor, a condenser 
tube, and a nitrogen introduction device. Temperature up of the internal temperature was carried 
out to 80 **, having prepared the surfactant solution which dissolved the anionic system 
surface-active agent A(C 10 H 21 (OCH 2 CH 2 ) 2 OS0 3 Na) 7.08g in the ion exchange water 301 Og, and 

stirring by 230-rpm agitating speed under a nitrogen air current. 
[0182] 

To this surfactant solution, the initiator solution which dissolved 9.2 g of polymerization initiators 
(potassium persulfate: KPS) in the ion exchange water 200g is added, 70.1 g of styrene. 19.9 g of 
n-butyl acrylate after temperature shall be 75 **, The monomer mixed liquor which consists of 
the methacrylic acid 10.9g was dropped over 1 hour, it polymerized by going over this system in 
2 hours, and heating and stirring it at 75 ** (the 1st step polymerization), and the resin particle 
(dispersion liquid of the resin particle which consists of amount resin of polymers) was prepared. 
Let this be "a resin particle (9H)." 
[0183] 

<2: Formation [ of an interlayer ] (2nd step po!ymerization)> 

In the flask furnished with agitating equipment, 105.6 g of styrene, Said 72.0g of illustration 
compounds 1 9 were added as a release agent, and at 80 **, it warmed, dissolved in the monomer 
mixed liquor which consists of 30.0 g of n-butyl acrylate, the methacrylic acid 1 5.4g, and the n- 
pentylmercaptan 5.6g, and the monomer solution 1 was prepared. Subsequently, the surfactant 
solution which dissolved 1.6 g of the above-mentioned anionic system surface-active agent A in 
the ion exchange water 2700g is heated at 98 **, After adding 28g of "said resin particles (9H)" 
which is dispersion liquid of a nuclear particle by solid content conversion to this surfactant 
solution, With the mechanical dispersion machine "Clare mix (CLEARMIX)" (made by M 
Technique stock meeting incorporated company) which has a circulating route, mixture 
dispersion of the monomer solution 1 which prepared [ above-mentioned ] was carried out, and 
the emulsified liquid containing the emulsification particles which have a uniform dispersed 
particle diameter (284 nm) was prepared. 
[0184] 

Subsequently, the initiator solution and the ion exchange water 750g which dissolved 5.1 g of 
polymerization initiators (KPS) in the ion exchange water 240g are added to this emulsified liquid, 
It polymerized by carrying out heating stirring of this system over 3 hours at 80 ** (the 2nd step 
polymerization), and the resin particle (dispersion liquid of the compound resin particle of the 
structure where the surface of the resin particle which consists of amount resin of polymers was 
covered with medium-molecular-weight resin) was obtained. Let this be "a resin particle (9HM)." 

[0185] 

<3: Formation [ of an outer layer ] (3rd step polymerization)> 

Add to "the resin particle (9HM)" which prepared [ above-mentioned ], and the initiator solution 
which dissolved 7.4 g of polymerization initiators (KPS) in the ion exchange water 200g under 80 
** temperature conditions, The monomer mixed liquor which consists of 300 g of styrene, 95 g of 
n-butyl acrylate, the methacrylic acid 15.3g, and the n-pentylmercaptan 10.4g was dropped over 
1 hour. After the end of dropping, after polymerizing by carrying out heating stirring over 2 hours 
(the 3rd step polymerization), it cools to 28 **, and it is a resin particle (with the central part 
which consists of amount resin of polymers.). It has an interlayer who consists of medium- 
molecular-weight resin, and an outer layer which consists of low-molecular-weight resin, and the 
dispersion liquid of the compound resin particle which the illustration compound 19 contains as a 
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release agent in the interlayer were obtained. Let this resin particle be "a resin particle (9HML)." 
[0186] 

^Preparation of latex (9L)> 

In the flask furnished with an agitating device, add and the initiator solution which dissolved 1 4.8 
g of polymerization initiators (KPS) in the ion exchange water 400g under 80 ** temperature 
conditions, The monomer mixed liquor which consists of 600 g of styrene, 190 g of n-butyl 
acrylate, the methacrylic acid 30.0g, and the n-pentylmercaptan 20.0g was dropped over 1 hour. 
After the end of dropping, after polymerizing by carrying out heating churning over 2 hours, it 
cooled to 28 ** and latex (resin particle dispersion liquid which consists of low-molecular-weight 
resin) was obtained. Let this latex be "latex (9L)/' 
[0187] 

[Preparation of the particle toner 10] 

In preparation of the above "particle toner 1", "the particle toner 10" was prepared like "the 
particle toner 1 " except having changed into n-dodecyl mercaptan n-pentylmercaptan used as a 
chain transfer agent. 
[0188] 

[Preparation of the particle toner 11] 

"The particle toner 1 1 " was prepared like "the particle toner 1 " except having changed into 
ordinary pressure conditions the decompression conditions (about 10 kPa(s)) of the drying 
process set up by preparation of the above "particle toner 1." 
[0189] 

«Preparation of a toner and a developer» 

as opposed to the "particle toner 1-11" which prepared [ above-mentioned ] — respectively — 
hydrophobic silica (number average primary particle diameter =12 nm) The degree of 
hydrophobing =1.2 mass % addition of 1.0 mass % and hydrophobic titanium oxide (number 
average primary particle diameter = 20-nm and degree of hydrophobing =63) was done, 68 was 
mixed with the Henschel mixer, and "the toners 1-11" was prepared. 
[0190] 

Subsequently, the ferrite carrier with a volume average particle diameter of 60 micrometers 
which covered silicone resin was mixed to each toner which prepared [ above-mentioned ], and 
the "developers 1-11" whose toner density is 6%, respectively was prepared. 
[0191] 

The details of each toner prepared as mentioned above are shown in Table 1. 

[0192] 

[Table 1] 
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[0193] 

«Evaluation result» 
(Preservation stability of a toner) 

After taking each toner 2g prepared above to the sample tubing and shaking 500 times by 
tapping DENSA, it was neglected under the environment of 55 ** and 35%RH for 2 hours. 
Subsequently, it put into the sieve of a 48-micrometer mesh, the ratio (mass %) of the toner 
amount in which it remained on a sieve and a mesh by the fixed frequency condition was 
measured, this was made into the rate of toner cohesion, the standard given in the following was 
followed, and the preservation stability of the toner was evaluated. 
[0194] 

O : the rate of toner cohesion is less than 15 mass % (the preservation stability of a toner has no 
problem very much at the time of fitness and image formation). 

O : the rate of toner cohesion is 15 to 45 mass % (the preservation stability of a toner has no 
problem at the time of fitness and image formation). 

**: The rate of toner cohesion is 46 to 60 mass % (although the preservation stability of a toner 
is slightly bad and there is some problem at the time of image formation, it is the range of use 
permission). 

x: The rate of toner cohesion exceeds 60 mass % (the preservation stability of a toner is bad, 
and since a problem occurs at the time of image formation, use is impossible). 
(The transfer paper to which paper was delivered sticking) 
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The evaluator converted the digital copier "7065" (made by Konica Corp.), and the printer 
adjusted so that a condensator might be attached after heat fusing and the skin temperature of 
the transfer paper to which paper was delivered might be 75 ** was used for it. 
[0195] 

The print performed the double-sided print of 500 continuation for the picture (original image 
which has a character image, a person face picture, a solid white image, and a solid black image 
in 1 /4 division into equal parts, respectively) whose rate of a pixel is 7% to the transfer paper 
(the A4 version) of 64 g/m 2 under the temperature of 33 **, and the environment of 80% of 
humidity RH. 
[0196] 

After the end of a 500-sheet print, it stuck by the ease of arranging at the time of arranging the 

transfer paper of 500 sheets on a delivery tray, and **** was evaluated. 

[0197] 

O : if it has the both ends of a transfer paper and an end is struck 10 times on a table, a transfer 
paper will be assembled uniformly. 

O : if it has the both ends of a transfer paper and an end is struck 5 times by a hand from the 

upper face 10 times on a table, a transfer paper will be assembled uniformly. 

**: If it has the both ends of a transfer paper and an end is struck 10 times by a hand from the 

upper face 10 times on a table, a transfer paper will be assembled uniformly. 

x: Since the rear surface of the transfer paper has stuck with the toner even if it has the both 

ends of a transfer paper and strikes an end 10 times by a hand from the upper face 10 times on 

a table, it is not equal to homogeneity. 

(Bad smell) 

The digital copier "7065" (made by Konica Corp.) is converted in the sealed 2-m-high room 
whose floors are 5 m x 5 m, The fixing temperature of the fixing assembly was set as 1 75 **, and 
the printer adjusted so that the condensator which cools the transfer paper after fixing might be 
attached and the skin temperature of the transfer paper to which paper was delivered might be 
75 ** performed a 1000-sheet print for the picture of 50% of solid black continuously. 
[0198] 

30 persons 1 evaluation member performed evaluation of the bad smell by the number which 

sensed the bad smell at the time of the end of a print of 1000 sheets. 

[0199] 

O : not a person's evaluation member sensed the bad smell. 

O : the evaluation member below trinominal sensed the bad smell. 

x: The evaluation member beyond 4 person sensed the bad smell. 

An evaluation result is shown in Table 2. 

[0200] 

[Table 2] 
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[0201] 

The toner of this invention is excellent in the preservation stability of a toner to a comparative 
example, and it turns out that a bad smell is not sensed at the time of fixing that it is easy to 
arrange the transfer paper to which paper was delivered (the transfer paper to which paper was 
delivered sticking and there being no ****) so that more clearly than Table 2. 
[0202] 

[Effect of the Invention] 

As the example proved, the manufacturing method of the toner of this invention and a toner, the 
image formation method using it, and an image forming device are excellent in the preservation 
stability of a toner, and the transfer paper to which paper was delivered sticks them, they do not 
have ****, and it has the effect which was excellent in a bad smell not occurring at the time of 
heat fusing etc. 

[Brief Description of the Drawings] 

[Drawing 1] It is a section lineblock diagram of the image forming device in which an example of 
the image formation method using the toner of this invention is shown. 
[Description of Notations] 

121 Photo conductor 

1 22 Electrifying device 

123 Developer 

124 Transfer machine 

125 Eliminator 

126 Cleaning device 

1 27 PCL (precharge lamp) 

1 30 Exposure optical system 
150 Fixing assembly 
163 Condensator 
P Transfer paper 



[Translation done.] 
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o 

[0 0 5 8 ] 

n^^v^K T ? V frMy — * *? ? y fr&t-f-fi'^ * U ? ? y 

->T* y JV^xf^K 7-75 7 7^'JiVS7 1 nk , iK ^ * * 'J y-T 'J /K 
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& o 

[0 0 5 9 ] 

tf ^jW^^-r;i/^S#t LTtt. 09x.«\ 7n tf* k'^)K ^>Vjc 

[0 0 6 0 ] 

tf - jpji- LT(i, tf^.)i/^ •f-;t/jc--r)K If =.*/.x<?-;p jl- -f 

[0 0 6 1 ] 

[0 0 6 2 ] 

If* £ &o 
[0 0 6 3 ] 

(2) 3K«tMift# 

^^)vm->'T , ;)v#c7)/Fi&fD^$-2'i@m±^-r^ ! t<7)^#^^^ t 

[0 0 6 4 ] 

(3) »tt®ttS*^r-f 

BMfeBItt* 4: LTlt «njx.ff, (a) #jv-jK*->;H£ (-C00H) £^ 
n<r, /? -x-f-vy&yfikffiik&mTkU 1 (b) *jp*>2£ (-so, h) &^-t& a , 

[0 0 6 5 ] 

(a) o-cooi*tts<r, /s-^i^t^sa^i^i^flit Ltii, mm, r 

? >) )\sM, JPTtV^M, y^r-^M, vWVi, -f^n^, £->f&8K v W > 
[0 0 6 6 ] 

(b) ^-S0 3 HS^tna, /ff-^l^te^f^tt^Oflli LT(i^!)xJi\ ^ 
[0 0 6 7 ] 

(4) &a£i4?fiHadfc 

tSt4ittS^tt-?>#l#t LTI^ (i) 7? >-^VMi4^T>^-^A*$r^r-f 
S^IMl ~1 2, £F ^ L < 2 ~ 8 > L< fi 2<7)BIJK^T)V3-;k^ 

7^'JJHx7,f JK (i i) T ^ U ■H'lKT 5 Ki^ffilNitMIS-f- 

&i ~ i 8 0T)w^;^-e^yX(i->'fi^$*L7t 7^«J^17^ K, (i i i) 

N$:ili LTftl-liflT-lt^tl/ctf^-M^Wf/ (i v) N, N-^T'j 
[0 0 6 8 ] 

(i) <DT 5 ^^^vMilzg^T^^-^ A^£;£--r&j|gJK2£y)Vn-;i/0 T 9 x ) 
^^'Jl/-f, y'xf;P7 5yxf;V7^'Jl/-h, yxf;V7$yxf 1/ 
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[0 0 6 9] 

(i i) <D T? U;H7 5 K^W^iNi-C^^yXfivT^^r^S^^tL^ ( 

;* 'J )V$T 5 Kfc LTf;^ T v~ U Jl^T^ h\ N-T'f-A'T* V JV7 5 h\ N, N 

>^^'JiV75 K, N, N-vVf;l'7^ , ^l'7? K, N - * * * 7*v>T * U 5 K 

[0 0 7 0] 

(i i i) cDN^^M<t LTIftl,tiilTlj|? *tfclf-Mk#*i: LTfi, fcf~jv 
[0 0 7 1 ] 

(iv) «ON, N-v'7'J ;V-7;^^7? >^>«fc Ltli, N, N-v7'J;V>f JV7 
v^^^^n'JK, N, N-y'T'JJWT^-^^niJFl 
(*-£-§{§ &#J) 

£%}<Di><7)Zfem-t2>Z.ktfX~%2> 0 ii^mm (fll;t»^ M*'JvA, £§£ 

f7>t-')Af) , 7«^ft («Jx.»f, 4, 4' -7Vt*7 4- y7yt?WO ? 
^ 2, 2' -7V*a (2 - 7 5vV y'oAy) , ^-^-^fyK^f^ 

[0 0 7 2 ] 

ibmjL-a-s o~9 oc^iii'i^^i, it, #sia$&^M#ia*&#j. 

[0 0 7 3] 

(jft«9ft#J) 

[ 0 0 7 4 ] 

>> n -?9 n —^y<f-Jl/st )V% zf* y^ n - * y" f-)l/>< -f 9 > 

. n —J — JW* "7*^ >\ n - t* ->)V^< frij ~f9 > . 2 - JCf-;U^v^ -y )V * -7° 9 y 

[0 0 7 5 ] 

L<, 0. 0 5~4Si%**J:^^L^o 0. 0 1 

MIL <. 5 Si%^ix.l» fc*RfS^®-c3|«»»3W3&«^LfiF 4 t < &v> 0 
[0 0 7 6 ] 

•e^iiifi L^o 2lc3U§&fcli, zfc 5 0 - 1 0 0flt*%fc*#ttW*«»*E0 - 5 
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[0 0 7 7] 

[0 0 7 8] 
[0 0 7 9] 

hi — (D^ikjSfeb LTIi, mMm&fe. $Ut&&%L?-Zm%k ^>^fe> ftmfflm 

[0 0 8 0] 
[0 0 8 1 ] 

[0 0 8 2] 

^ss^x^iti, ^efi^ffim:*?, iif^oiffit, fi#<DiM^?>^i>tai 

[0 0 8 3] 

[0 0 8 4] 
[0 0 8 5] 

< — Jit j&'o*?3c> 

[0 0 8 6] 
[0 0 8 7 ] 

So 

[0 0 8 8 ] 
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[0 0 8 9] 

itKJ:^ Mflgfi^ ©gW:, »ti8*!l *>B£»IJi (IfftM^I^ 

[0 0 9 0] 

j: 15. m^mmm^<omMK, ^^mmmmm (mmfoL<nm&m frh%&&mm 

[0 0 9 1 ] 

■t *ifj^T^) *jK<^#Bs<stt3W £ #j* lt^I) k , m mm * k mm l * 

[0 0 9 2 ] 

^fig^^^Bfigi-^^ -xvik/g ^ffifciju*, ii^^a-fbM^t f4M^«9. 
<7>g£M#J ^^A-r & i t § * o 

[0 0 9 3 ] 

fc^TMifc < > MJLti, *jS0<K-r*n-^-Srfl|^fc««sj6it \tfVT^ -7^^ (C L 
EARMI X) J (iA • x*-***fc5£#*fc«) , S^-^^Mx itet^y^f 

WSL^&k LT(4, 1 0 ~ 1 0 0 0 n rat £ ft, L< Ii5 0~ 1 0 0 0 nm, Mfc$J 
t L < li 3 0 ~ 3 0 0 nmX&& 0 
[0 0 9 4 ] 

mmM*tt?&ffimn*itzimmmzMm?&tz&<r>m<vm.&mi:Lx, sub 
m&m, mmm&&, v- v&^m^k-^^^m^nm-r&^k i>-?z& 0 c 

MMR^^^v^^T)v^^L^^ii(D^m^tz^^^^m-r^^k^x^^o 

[0 0 9 5 ] 

i^m^x^-e^^tLiffi^wiiti^ote^gji, m^mytmzijtmt te l s - 8 o 

0J (^ft^M^ttU) *fflv»TiM5c$*L*H*^*l#-ei 0 - 1 0 0 0 nm<7>$g 
[0 0 9 6 ] 

Sfc, tt-ft-WHtt^^T^^^aUl (Tg) li4 8~7 4t©IEli:*JC:i:^| L 
< > MK$f * L < f± 52-64 r-e^So 
[0 0 9 7 ] 
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[0 0 9 8] 

^ffl#ffl£M£$-£4.ri:£^o &$>W<7>i&ffi/mmt (±. ^i:iiH*0 2o(^XfI^ 
^^Bifi^-^^-r^^^liiO^^^^^ (Tg) &±<DUm&ftT 

i:i3^tt? ^r-fe^ju^) zmm2^z>'&m s $>&o 

[0 0 9 9 ] 

M&lfi^ (^¥^J-^^-@^l 0 - 1 0 0 0 nmm&.<DW&.*) £&#r/I*« S -£T & 
[0 10 0] 

tic aiM-t^ast (cmc) vM.vmm-eftmmnM&mmz *ltv> 

[0101] 

tSO-^-^fx.fcWSI I"* UTS * (CLEARMIX) J (a.A • ^ ^ 

[0 10 2] 

, io33*Sk?a*^ tt-frWffitt^o^r^^ftftittK (Tg) &±fcADffe-*-4 £ <t #<j^t~& 

[0 10 3] 

&ffi/mM2 J £Ztzit>K%?-M%M.%:&Wt LTfi, (Tg+10) ~ (Tg+50t) t 
Sft, t< f± (Tg+15) ~ (Tg+40t) S*i4 0 BMI£3&*fi<j 

»cff * *> * * * * k x * t 4 ^mm^mw t t & <t ^ 0 

[0104] 

* ^«>tt* » * Bfc* 4 ifc i^^S t $ *L 4 o 
[0 10 5] 

[0 1 0 6 ] 

[0 10 7] 

£<^I*ir«ffl3*L4ttJEfE*«i: LTf}> *0x.tf, MEE* ^U- K9>f *^8t*S 
f£M, «ffiK^*^S:^f4it^-e|!4*«i*Lf,»c|S^$*L4'bO-efi'5:^o A# 
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[0108] 
[0109] 

;V =^^-_ > 7 - hVn-feyf-f ©««^«o)PWSf *«fflniH« 

[0110] 

[0111] 
[0 112] 

[0113] 

[0114] 

* vt£#(S*&14#J i: UTIi, JMttSfcli, ;* ^ # > *tfe ( K^v^ > if > x )U* >m 
th'J^A, T 'J -)WTJ^ ^tKU-x-x )^)W h «J ^ A, 3, 3 -i/X)l>*y 

~J7 - 4, 4-~JTV~-l£X-T5.S-S-~f-7h-)l'-6 h 

'J -7 A. h -*)i/5K*->^:>'if>-TV-v J ^f-;WT — 'J 2, 2, 5, 
7^^-)^- h U 7x^JV^ 4, 4 -y'TV'-t*^- p-±7 h-)b- 6 

ItHJ^A, ^^T/lth'^A, Ay^fth^A, *yj;Hth'JvA, 
Ayny^tb'JfA, ^rT'J^Sd'^A, * w >$#;v~>-7 AfO ^£^tf&£ 

[0115] 

x, ; >&ftmm®iMi>®zm-r2> rt^-cis, h»a, #y j^i^**-^ 
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[0116] 

&jx<mm ltu^o 

[0117] 
[0 118] 

&mi&t Lrfi, — m<7>&m. poxj*, *■ y v *> a, v^a^t^*'^ 

[0119] 

«v»Mt»*fj&0 Mfc=fa<a&jR&<aB#«£*Jgii4>3i/»o 

[0120] 

uji <se<k-r*o «ix.»* % isa^fieHfibsp rsjfi-^n^i 7, 6ou (i 9 6 0) 

[0121] 

Jfitf^B JWR*»*»-tfc ft & j&R*** * o 
[0 12 2] 

l. 2ffifJtt±, SKffiKlil. 5fifJSl±*iD$it*o 

[0 12 3] 

<nia#j) 

-ei &<> 

[0124] 

WMMMk LXlt, mz-tf, fTOi* , 'j7'Dfl/> (&¥#>5^« = 1 5 0 0 - 9 0 0 
0) W^i*'9xf^yf^|fj: t* s T*|5o £*i + LWh-frfci L 

T(i. TIB— JR^t (1) ■C$$*i4x^f^M»*fH , *it5& { f !4o 

[0125] 
-tt* ( 1 ) 

R 1 - (OCO-R 2 ) „ 

— ttsS; ( 1 ) KiS^X, n »i 1 - 4 <?>|g$C> £F£ L < it 2 - 4 > $ fcfcfiff L < 3 - 4 
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o R 1 It mMSkl ~4 0*«jffiL<> 1 ~ 2 y)]fti L< > 2 ~ 5t5*$ f,c!fi L 

K R 2 li> Ritl-4 0WiL<, 1 6 - 3 0 »9#f £ L <, 18-2 6*'??, 

[0 12 6] 

[0 12 7] 

C-fb l ] 
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1) CH 3 — <CH2) 12 -COO— (CH2)i7-CH 3 

2) CHa-CCH^a-COO-CCH^iT-CHa 

3) CH 3 -(CH2)2o-COO-(CH 2 ) 21 -CH 3 

4) CH 3 — (CHa^-COO-CCH^-CHa 

5) CH 3 -(CH 2 ) 20 -COO-(CH 2 ) 6 — O-CO-(CH 2 >20-CH 3 

CHa-fCHzfeo-COO-^H^— CH-CHa-O-CO-CCH^-CHa 

7) CH 3 

CH 3 — (CHaJ^-COO— (CH 2 )2 — CH-CHj-O-CO-fCH^-CHa 

8) CH 3 

CH 3 — (CHa^ - COO- CH 2 — C— CH 2 — O— CO— (CHa)^ - CH 3 

CH 3 

9) CH 3 

CH 3 — (CHahe-COO-CHa— C— CH 2 -Ot-CO-(CH2) 26 -CH 3 2Q 

CH 3 

10) CH 2 -0-CO-(CHa) 26 — CH 3 
CH-0-CO-(CH2) 26 — CH 3 
CH 2 -0-CO-(CH 2 )2 6 — CH 3 

11) CH 2 -0-CO-(CHa) 22 — CH 3 
CH-0-CO-(CH 2 )a2— CH 3 
CH 2 - O- CO-(CH 2 )2a — CH 3 

12) CHa-OH 

CH-0-CO-(CHa)2 6 — CH 3 30 
CH 2 -0-CO-(CH 2 ) 26 — CH 3 

13) CH 2 -OH 
CH-0-CO-(CH2)2 2 — CH 3 
CH 2 -0-CO-(CH 2 )22— CH 3 

14) CH 2 -OH 
CH-OH 

CH 2 -0-CO-(CH 2 ) 2B — CH 3 

15) CH 2 -OH 40 
CH-OH 

CH 2 -0-CO-(CH 2 )2 2 — CH 3 



[0128] 
[it 2} 
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16) CH 3 

CH 3 — (CH 2 j 26 -COO- CH 2 - C- CH 2 - O -CO- (CHafes- CH 3 

CH 2 — O-CO-fCH^-CHa 

17) CH 2 CH 3 

CH 3 — (CH 2 ) 20 -COO-CH 2 -C-CH 2 -O-CO-<CH 2 ) 20 -CH 3 

CH 2 — O- CO - (CH 2 )jj 0 - CH 3 

18) CHa-O-CO-fCH^ae-CHa 
CH 3 — (CH2) 26 - COO -CH 2 -C-CH 2 -0-CO- <CHa)a6 -CH 3 

CH 2 -0-CO-(CH2) 2 6-CH 3 

19) CH 2 — O-CO— (CHa) 20 -CH 3 
CHa—^H^-COO-CHj-C-CHa-O-CO-^H^o-CHa 

CH 2 -O-CO-(CH2) 20 -CH 3 

20) CHa-O-CO-tCH^a-CHa 
CH 3 — (CH2) 18 — COO-CH 2 -C-CH 2 -0-CO~(CH 2 ) 16 -CH 3 

CH 2 -0-CO— (CH^B-CHa 

21) CHa-O-CO-^H^g-CHa 
CH 3 — (CHa) 16 — COO-CHa-C-CHa-O-CO-CCHz^e-CHa 

CHa-O-CO— (CHa) 16 -CH3 



[0129] 

±mik&%d<7>'mmit^ Ft-^#fi:MLi~3osi%^ifu<, 2-2011% 

L < > f± 3 ~ 1 5 t>*~&$ Lv> 0 

[0130] 

<D*frhM1R2 fr&o Mcfotti-H^ JPS-fr, J^?J-)U, 7*l=r/NV-)K -YV/oy? 

y-;K t — ~? 9 J — * h J - ;k y h y - ;u#«ot;i^3- jh£1> 

tLf><7)*-e{±s jc^y-;i/ % /n/W-iK ^v^n;V-^ J jifiL</'o 
[0131] 

mnmmm) 

[0 13 2] 
[0 13 3] 
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19 X >)i^It^JiH s t|So 
[0134] 

K E15e £ tL & <7> T fi & v> 0 
[0 13 5] 

Tj^Tfcfkftks^ ttxv^c: t&x l^o mMktm.v>mBtt LXitmKf&fcztiz 

$><DX*ltM^tf, J 9 ; x- y 9 tf y ■? 4 - t LT 4 0 - 9 5 <D i> O/W t Lv* 0 * 

<7)^feti. 1*1^*2 0 0ml Otr-*-4»MA*L^e7fc5 Omli:, mtettgL^WMW 
tt-? * 0 . 2 g #S LM"T & o > * y - ^ Sr^teSH^Wfl:* §?*LTv>*tTi^y 

«^^«r^^^t>-Tfci6H^^^ *y-;K7>*£ a (ml) tUS^CTE 

[0136] 

j»i*'fkJK= C a / (a + 50) ] X100% 
[0137] 

£<&fl-i&»J<*>*£jR*WU ht-^CWLO. 1-5. 0St%ifSU, 0. 5-4. 

o 

[0138] 
[0139] 

-iMMtLTfflv^^li, *«14-«^m«#J. BfcvMi hy— + l~0. 
5 / /m<^«ai4S-?*^$-&ffi8t4-fig^m^Jt LfctcW^Ji, v-f 
i: &X £; & 0 
[0140] 

15-100^ m^fc^^iif i L<> 25-80^ mWi^i tyflfi H/>o 
[0141] 

iiij^^m n * j ( -> > /N-x -r ? * *^%ts) kx*) wssr %> ^ t § & 0 

[0 14 2] 
°[0 1 4 3] 
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[0144] 

Hi 1±*&W<D h^-*ffl^4B*^j**tto-«**i-H*»J*i611oBfiiifllJftH-C* 
[0 14 5] 

[0 14 6] 

mmm *) §ba <d±u^hwm^ smmm-t & tisii ^sa^t tiTv>T. jr>m 
i i±Km.w.2titz0.mimmMmv-7 1 1 2 taotiTOMi^ri 
«M5t*9fcgi 1 3 a Kx®&<Dm&yi*)&ft*>tiz>o mmm^*) &!&TL tzWMimm 

ISD-7 1 1 2 K J: -Q-C^^illl 1 1 4 ±Kffi&2ti&o 
[0 14 7] 

^yy&zfmi $ ?-frhJ&z>mi ^ h 1 1 5 <DMjgv &f%*iR<9i&ft£: 

fa^OteSt v / 2 K J:4f*|&fc J: oT8t*IRt>*i*o 
[0 14 8] 

[0149] 

&t\ iMK7AH5o) 1 2 1 *<DW-mK, wm^s-cibiwwsi 22, a 

§?ST*Si^f 1 2 3, R9#ST*4|i5Sl 2 4, 7>^t#^T^ & 1 2 
5> ^'J-->^ifl26S^PCL (^I/fir-y9>^) 1 2 7 rt s #*i&ftlCK@E 
S^tLTV^o 2 lfi. ittf^i ^ K 7 A I#± Ci^iS L ^: t 

WiiftfiM (OPC) *fif<«fflH, ia^<^i^ft^lRH-lgi!llaI45$*L4 0 
[0150] 

®4S1-*i£3&* 1 2 l^liTOl 2 2KJ:&— «KBf«j&«fc3*ifcflfe, i^fl 1 3 0 

<S-t- & '"K 9^59-131, f fll/^X L) . ~y x ) y K'J*/H/>X 

L) fcigTKItS ^- 13 2ta t>*L±j££a s fc 3 *L* HSftttl 2 

1 tjitUTA o <OfcBK£^T^3fca*ff*?*i, 1 2 1^0^ (BOjfe*) Kiot 

[0151] 

Jgftttl 2 l±S>r£«tt51«^Sl 2 3fc<fc^TR^5M5ftj&<fr*>*U ^7fc#l 2 l^lS 

€»-9-^X<7)4S¥^cP* ? ]R^I$*t^:^5iaiD^^t LT^ia--; h 1 4 1 (A), 1 
4 1 (B) > 14 1 (C) tf&ifhtl, 4fc«*KHi^L*&3tt*ff^#2SL#&«A-y 
h 1 4 2^t£tt <c>*LTv>-C, <E-*Lf,<7)4RftL^^<b^$tL^$K¥^PJi^l*in-9 1 4 3 
KXoXmm&l 4 0t?&oTiJ&tt$il, &ft3*l«|S9*K?>fl(§ kffiV)<DfeJEZ?Ti V 

140, 1 4 3 a&WJPjgAarW 14 6 K^rtStU ^7fc#l 2 1 ± 

Oh^-a«* J 45¥*a:iaB ofcJ3V>T<R^£l 2 4 H «toT$£3£;ffiPK:*£^$*u 2cv»-c 
1 2 5fc<fcoTlfcm3*LT|5¥«Pfi!&3fc'*l 2 IB J: ^frPtU MMl 4 5 
«9 je#3£l 5 0 Kj&M^tt&o 
[0 15 2] 
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5e*2f 1 5 0ligfo-515 1 tjPffia-^ l 5 2 £: £ ;f L T £ *K P £5e3tn 

-9151 tj)PJEn-9 1 5 2 OMSriifiS** £ £ U J: >K #D?&> JOJE h f- 

-^M?«o hi--m&<DfcmZ&z-tz$x^ifcPlt, <$*P2fl 6 3 fc«fc *)*$M2tim 
«hW16 4 ±\zffi&2fi%> 0 %mv W 1 6 4 *Lfc4E^«P IdU ^fifx. £ 

[0 15 3] 
[«tf!l] 

[0154] 

<i : ^rlfl^owift > 

mWmm, Sft-fe^"*-, *fr*P^ Ma*AJSfi£*fc»>tt»trt:5 0 0 0 ml 0-k/<? -//l/ 
77^3C, T-^>^#ffim'^JA (C, o H 2 , (0 C H 2 C H 2 ) 2 0 S 0 3 N a 
) 7. 0 8 g£^f 3 0 1 O gCSiL^IffifflHltSiftM, &$$C*T 

2 3 0 r pm<^«#aiJK-e*^L 8 OttMLfco 
[0155] 

£<a#ffi*St3i»JiS7fcfc, * >3S8Mc 3 0 0 g K£^H$6#J U * A : K P S ) 

10. 0 gSr#»LfcH*6jW#**«*DL^ i&JK£ 7 5 *C £ Lfc?£, 7 0. lg 

> n-/f^7^'Jl/-M 9. 9g, ^^^'J;H10. 9 g M#14iM:#iI 

9 4%fc^fcPS&T?3fcfc-f*:^!jMtl 00gCKPS3. 0 g**»LfcS4&#J 
vti££MlU 5"C^iiD|SLL.T2B#H^-rscii:^J: «9fi<£ (ilSi^) 

St^tv^ WBStt^ (S5^*»BB^f>*&»IIBfi[ : f^>fi-tk«[) t©aBf« 
*-&<&fk*li9 8%-e^o^o rWfllJK^ (1 H) J k-f& 0 

[ 0 1 5 6 ] 

<2 :+w®<7)fM (m2&m&) > 

-h30. Og^ ^^'J^f 1 5. 4g, n-^>-?-;v^ frjjzffy 5. 6 g^^W 

mmmt Lxmum^t^i 9) ^72. 0 gasanu 8 ot;-ejnfi> 

>3£Jft* 2 7 0 0 g KilF#Lfc#iSratead»i8E* 9 8 'CtciiD^L. d<^#ffiiS14SJ^^ 

s «fi^<7)^tfe7ST^*Htfe^flie^ (i h) £@i£#&#-e2 8 g^iDLTtm, #M 

B&£#**«#b£5HM« ^l^7v;^7 (CLEARMIX) J (xA • f^-7^t 
5££?tt») <9> ±ffi««Lfcm*-»:#tftl *«<&4WtfcU ^-fc^tfcB^S (2 8 4 
nm) ***-*SL<fc*^*^tr&4T:&&P«L*:o 
[0157] 

^v>-C\ iOjL-fk«[t>f 5 0 gt-M^S*&#J (KPS) 5. 0g£#JffL£ 

H«&*J#*t>f *>3£t&3)t7 5 0 g fc^JllU i^m* 8 0 13 KTJn«t»# LTl^* 
M#*MMs**9 4 Lfcli»A"C5 fcK-W * >3c8Mt5 0 g KK P SV> 1 . 5 

J4 9 8 %-C*ofc 0 -tLSr rWflitt^ ( 1 HM) J ttS 0 
[0 15 8] 

±IB rWHBtt^ (1HM) J &S£*U «IlWt«Lfct:^ 
K^Bttl&^ofcf^k^ 1 9) *±J&ftb-r2>%L?- (4 0 0 ~ 1 0 0 0 nm) 

mm z ti^o 
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[0159] 

<3 (m3&m&) > 

±tZm^Ltz mm®* (1 HM) J fc, -f;4->3£&7fc2 0 O gKS-£P£i#J (KPS) 

6. 8 g zmMLtzm%3Mmm*mt\L> 8ot^s^ftTt% ^fW3oog, n 

-y-^-^T^y ^-^95g^ 'J JV^l 5. 3g, n-^Vf;M;l/*^>10 

LTM#£K!*&U M^-fksp*^ 4 %K^Lfcf$&-C$ feM>f *>*»*6 5gCKP 
SO 2. 0 gSr*«?LfcHA&#J^7S«r«lJDL. £ O^Sr 8 0 tJfcjDf&L 2 i 
ifcJ:»)S# (#3gS£-) SrffofcflK 2 8 t: S -CfciP U ^fl|3S^ (»^»«fl§^ 

. 4»MJf KgtM&Jt LT«*ft#* 1 9) ifitt 3 tiX^Z^mmifr^frWim 
tzo i©SPl70l^WH9 8%-C*ofc 0 i^Wflilt^* ( 1 HML) 

J t-r&o 

[0 16 0] 

<7 7-y?X ( 1 L) Op§£> 

«t#^ia*JR>}#»t^:7 9^3t*I^. ^*>3£&7lt4 0 0 gfcM#gi§*&jM (KPS) 14 
. 8 g**»L^Hi&3WYS7ft«:«*DL, 8 ^#7^ ^fl/> 6 0 0 g, n- 

-f^-)VT^ 'Jl/-M9 0g, 'J JVM 3 0. 0 g, n-^y^-frtfrlJ-fty 2 0 

. 0g)5^^JM^l^miTL> 8 0 TM::iD!JMB#LTS#«:H*& 

U S-frli'fk*** 9 4%H3ftLfcP»/SfCS t>^>f *>2£3fe*2 0 0 g^KP S<7)4. 4g 

*ffofc«, 2 8 , Ci-C^*PL> (te5H L *fcfflg^&&*i*fli&^#ifc7£) £ 

it, i^SI^Wl^^li 9 8 Z.<D7r ??X* (1L 

) J k-t&o 
[0161] 

>r<7) r?r*** (id j &mffo-r&mmm.*te, (Mn) tn, oo 

[0 16 2] 

(itfe^Ofrifc) 

7-^>^Wt4^JA<r)9 0 . 0g^, >2aMt 1 6 0 0 g K-titW, *F»Lfc 0 - 

^iM#L^^?)> C. I. bf^;* > h T^- l 5 : 3 £ 4 0 0 g#* KS&bPU 

«fc»J, ^fe&)*£^53*ffci£ (£IT, rJ&feMfrtfcift l J ii/^ 0 ) fcHJSL-fco -o I"* 

^jmu tc^jtsstfesjit^je^s*, m«»tt3fc*SL3fcjKti" te L S - 8 0 0 

J (^a^flcS^ttS) £ffl^T«iJ5eL*: ti%, gft^^^-g-ei 1 0 nm-C*o 
[0163] 

(%& • i*xs) 

IWfBMKLfc PWlitt^ ( 1 HML) J 4 2 0. 7 g (B3B31fc*) 4 * >3£&7)c 9 
0 0 gh ±SESIS&Lfc riM^IlJ 16 6gtSr, ©Jg-t>^-> #*PW, 
^A^S^ %bWmW.ZW*)ttlftzELm^ (Hop 7 9*3) KA*i*£#L;to ^tfrto 
3 0 tJ^BIlELfclfe, i^Mi: 5*)\>/L<Qfr8Uk1- h 'J A7X^vS*iDx.T p 
H£9. O^PilELfc. 
[0164] 

)fcv>-C\ ^t^*v">A • 6tK^D^ 12. 1 gfc'f *>3ESWc 1 0 0 0 g Kjg^Lfc;*. 
mWL*. ^TT3 0ttTl 0^H^ftT»t^o 3»iL^C#S^lfeL 

. 6 o^w^ttr 9 ot^t#SL, tt^ojsftft^HSfebJko *wRS-e. 

[a — — — TA— 2] KX£&m : ir<D%m*mfcL. 5 . 0 

^mUftofc^-C, #Jh#J£: fCMt f'J-)A40. 2 g £ -f * > 3£&t|c 1 0 0 0 g 
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[0 16 5] 

XfEKJ: 19. • »J|**frort:|MF-C, «HBP«Lfe l"?^?** (1L) J 9 6 g£ 
«SiDL. 3 B#M KM ««2*«tlSL, Wflltt^ (1HML) J 0»*tt^SlHH 

r7f^^ (1 L) J 'J >^£-£fco ^-C, Mth , JfA4 0. 2 g£^jD 

U 8t/&<0|i|fi*#T3 Oti T^L, ^cv^-e % i£l?£^2!QLTp H£ 2. 0 CI 
1LT, i£#£#lfcLfc<, 

[0 16 6] 

(««KDS) 

fel±<5Dcfc ? K Ltyx u >^Lfc»*3K-7-4r«a L, 4 5 t:o-f * ^XJkdc-C**!*) il Lift 

ijiS'fr^l&irLfc^ A>yx;^^^-?» L, 4 5 pm* yisx-<OffiX*ffi5Mr-r& 
ZtK**) r h •^- — fi-T- 1 J SrlHKLfco Se*»i*& 10kP afc«ffiL, 4 5tf 

1 O^M^LT^fo^o 
[0167] 

r h i — 1 J <aP§5TJ8^fcgM#l&3lJ<?>n frli-f9 n -^f-^ 

fco 

[0168] 

C h-J—lfc^ 3 

T h ^--fi^ 1 J <DmUX-m^tzmM.&W)M<V n -'O^/i'.* /u* n -r'^/u^ 

>Kt£MLfcfelfl-Ji JH^PlJ I" h ^-fe?- 3 J ^H^Lfc 

o 

[0169] 

S^IJ w9iaa-CK5eLfcSS*»X®<7>«:j»iajKSr 4 5 T3^£>3 orKMLfcfel 
[0170] 

rh^-fi^U cDpS^i£5ELfc^X*I<aS£^BfM£ 1 0H#M^£> 5P#fflKl£MLfc 
tlfl.fi O^-fl^F-l J tITOKLT rh^-S^-5j ^USSLfco 
[0171] 

C h^— tt^ 6 onssu 

Th^-e^lJ <opfi-C!ft^LfcSg*X^^S£»l*[W* 1 0^M^f>5^WK> KMkfi 

jg£4 5*c^t> 3 0 "CfcgEMLfcJSJifl.fi ri^-s^u fcraieu Th^-li^ej 

[0 17 2] 

C h^-^T-7 OPS] 

rh^-^1 J caW«-e&5ELfc|£*X®0$£»l$ffl£ 1 0B*W*fc 2 OWMKSEIL 

fcfeifl.fi r h ^-«5[^- 1 j tmm-i-x thi--%L*7i zmmLtzo 

[0173] 

^OH^*felT<7)J: ^ CfSL f£»X*§0$£j#l$ra£ 1 0 mWfrb 2 0P#fl8Kl£MLfc 
felfl.fi rh^-^U fcHJ«*KLT rh^--S^-8j £H§£Lfc 0 
[0174] 
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<i :&m*<Dmu > 

77^31:, T-*>*#lHetfeWA (C, o H 2 , (OCH 2 CH 2 ) 2 0S0 3 Na 
) 7. 0 8 g£>f *>3£iSWc3 0 1 0 gC'ML/cWWJ-M^ttM, ££*3ET 
2 3 0 r pmO»#&j£-e8M$Lfc:A s ^ 8 Ott#ilLt, 

[0 17 5] 

£Oj^ffi^t£#JY#?#K> -<*>3£8Mt3 0 0 gtcfi£-Hte#J (MntarUtfA : KPS) 
10. 0 g*fc#LfcR*&jM?Sifc**illU iSJg*7 5 r <t Lfcft, 7 0. lg 

, n-7"f^7^'Jl^-H9. 9 g> ^ * * U ^» 1 0 . 9g^t)^?.i^t4¥iM 
M^l^MMtiTL, 7 5 tCTM^LTM^PifeL, M^SKt:^ 

*«9 4 %fc&Lfc"*AT3 *>3d&7fc5 OgfcKPS053. 0 g^UffLARiMI 

i§7S*8SiDU £«>a&*7 5*C^:rilll!fe«6#LTM^4:ff^, *#*HkW9 7%fc£L 
tzm&~?2 «bH-T*>2c^zK5 0 gCKPS<03. 0 gSr#»LfcH*&*J#?ft*«lrab^ 
i^*7 5 < CK}ini&LT2B#raifl#-r&£iK j: *>M# (f ltl^) Sr^ffv^ WIS 
^ (jg^S^fll^ib^SWJJi^o^tS:^) iifiLfc, ^<7)S|5gr-com^^k^Ji9 

9%-c*ofco rwistt^ ( 8 H) J it*. 

[0 17 6] 

<2 :+MSO^JSft (i2SI^) > 

mW&W.&MVttUfcyJX^PZK&^'Z^ 7*U> 1 0 5 . 6g, n-7"f*7^;V 
- h 3 0 . 0g> ^^'J 15. 4 g > n-'^>"f-;i'^^*7'^>5. 6g^^iJ 
ffl<fr*fc, »ffl3Wfc LTfllEWjHfrfrWl 9) t72. 0 g«*nU 8 0*C-CiJDi&, mm 
L-C#tftif»l*iSLfco *V»T*, ±IBT-*>JM*lH*&14*JA«> 1 . 6 g£> >f * 
>3S#Mc2 7 0 0 g fc*»Lfc*ffl*&14*J*ifc* 9 8 "CfciJUflfeU -T <7>#®f£'l£3m?£K 
> ^^O^tfefK-C^SmflBHtHi^ (8H) *mMft#$l'C2 8 giKUDUfcft, Mi*^ 
g&£^*««53WHMS r^W75 (CLEARM I X) J (xA • x*-**8c 

s^ttSS) "9, ±1Bll»LfcJMM**»l £*S^5HtfcU ^-^frik^S (2 8 4 
nm) Sr^r-r* S/fHr?*** S/ffciKSrWKLfco 
[0177] 

^v^T% £<7>!/fkj£K^* V^Tlci 5 0 gfcM^Wi&j&l (KPS) 5. 0 g*i§»U 
H*&jW**fc^ *>3£3&;!K:7 5 0 g t fcaSio U £<*>^£ 8 0tHTip*Mft#LT*-fr* 
K$&U l^(Sfl:**<9 4%HjtUfcB»*-CS >bKW *>3£t&7k2 5 gtKP S 1. 5 

<ksp*«9 7 %»-3tL^^-CS £>K-f*>3£&7K2 5gCKPS©l. 5 g*»JRLfcRI 

*:<, rwiBS^ (8HM) J tn, 

[0178] 

<3 :w-m<oj&j& (#3l£S#) > 

±SEBISLfc Wlifi^- ( 8 HM) J fc, 4 *>im7t2 0 0 g^m<£m%5M (KPS) 
6. 8 g**»LfcH*&3W»Sfc**flllU 8 OXKDfcBt&ftTT* l/>3 0 0 g, n 
-f*)VT7 'J h 9 5 g> ^^^'JJVf 15. 3 g. n-^>f JM^A7T/ 1 0 
. 4 g5&*P>fc4iB<&ifc* 1 i^H^^tT^TLTto SSTilfcT^ £<9^£ 8 0 T^-iD**^ 
LTl^^H^L> S-6-*s<k^K*« 9 4 %M3lbfcl*^-ce &fc>f *>3£gMc3 2. 5gC 
KPS02. 0 g*»#LfcH*&3W#**«jBU iO^«r 8 0 *C tin^LTS#*ff v» 
, 1^W ? 9 7%i:llfc^f Hi:^t>»3 2. 5gCKPS02. Og 

*ttffFLfcHtt#Jtt?K&ttiljDU 8 0 tlfcin&LT 2P#H«#^;&£ fcfc J: "9* 

LT«*-fk#« 1 9) tf&&ZtlX^Z>m&®m%L*<Ofr&m Z<D& 
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[0 17 9] 

<7f^^ (8 D <vm$i> 

7 a rtt, -< *>xj**4 o o gKA&mt&M (kps) i4 

. 8 g£ig#LfcH*&5Migjfc£*SiHlL^ 8 0t^)fi^#Tt\ ^fl^>6 0 0 g, n- 
^f;P7^'JU-M90g, >^^'JJH30. Og, n-^VW^7"^2 0 
. 0 g^t>**ig-&fft* 1 B#M^tT$jTU i(7>*Sr8 0"CHiD«ttt#LTS^*lii& 
L, fi^lt^ 9 4%tjtbfcl*^t"C* feic-f *>^3ft*2 0 0 gCKPSO4. 4g 

7%fcjgLrt:WNJ*-e3 fcfcW * ^XJfc* 1 0 0- g K P S <7> 3 . 0 g Sr L H » 
?ft£«jDU £<7>ifc£ 8 0t)C»LT2M#tJ^i:ia ») *-fr*fro fclfc, 2 8 

<7>E<&J|Efl:sptt 9 9%-e*o7to £©5f7^^t T^x-y^^ (8 L) J tn o 
[0 18 0] 

[0181] 

<i -.mfcs-nwm. > 

77^3i:, T-*>m#iafS143WA (C, o H 2 , (OC H 2 C H 2 ) , O S 0 3 N a 
) 7. 0 8 g£-<:*>3d&7jt3 o 1 0 g Lfc^SW&tejllHl if^lT 

2 3 0 r pm©MHt«L^A ? ^ 8 CCfcJJ-fiLfco 

[0 18 2] 

s^n$&#j (aasK*u>>A : kps) 9. 2 g*^*^^* 

2 0 0 gfc*»LfcH*&ai#ift**aDU ilft*7 5t;tLfctt, ^f^7 0. 1 g. 
n-7"f^7^'JW-M 9. 9g, ^^'JA-SlO. 9 g^^i^HMM^ 1 

i*t«r mmni- oh) j t-r&o 

[0 18 3] 

<2 : *m»o»j« (^2S1^) > 

«#Hfi*JR»)'W-»tfc7 9^3I*H-*^"C, Afl/>10 5. 6g> n-^f^T^'Jl/ 
- h 3 0 . 0 g^ .* * * 'J JVBfc 15. 4 g > n -lyf-to* )\>* 7 9 > 5. 6 g^^ii 
gtSjWi LTmflB^J^k^-^ 1 9) £7 2. 0 g^SiPU 8 O'C'eiPS. 
, »»LT|lifl*»ltWLfc. 3fcv»-C, ±|ET-*>**Siffi1ft#JA0 1. 6g£ 
, 4 *y&&&2 7 0 0 gtc#fPFLfclMiifSttjW»?8[*9 8'C^iDStL, Z<DftWm&M 

^^#ffc?rc&& rttriswii?- oh) j s g^int* 

mmm&z&-t2>%m&fr%i.® rn7?^n (clearmix) j cxa • t 

tfcK^S ( 2 8 4 nm) **trlWfc**llftLfco 
[0184] 

iOjWk»^*'&-H4&#J (KPS) 5. 1 g£W #>£&7fc2 4 0 gfc*»Lfc 
fflteMm&tJ *>3t$!:7k7 5 0 g£:£r&jjPL. £<7>^«r8 OVKX 31%mKtetz*) Jn*fe 

* rwifi? (9 hm) j <t-r^o 

[0 18 5] 

<3 (»3SS^) > 
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±SB!8SSLfc mm®* OHM) J K.. ft6-H*ft#J (KPS) 7. 4 g£^*>3c&7)c 
2 0 0 g^i§l»L*:|i*&jW*?ft*«6JnL, 8 0 'COS^M^T'C, V/ > 3 0 0 g , n 

. 4 gj&>££Siji« 1 tifmfrlfXffiTLtzo ^Ti&TflU 2 WMWUfcfc «9iD?* 

mm *ntz 0 ^mm®.** immn^ ohmo j t-r& 0 

[0 18 6] 

<7f'^^ (9 L) <7)PS£> 

S^ra*&#J (KPS) 14. 8 g£-f*>2£BWt4 
0 0 gfci8#Lfci§te*J?S?ft£«£2>nU 8 0t<7)M^fTt\ *?-W>6 OOg, n - 

. o g i j»M3^»tf*TLfc 0 mTtoTtk* 2&mKtetz mm 

fciWflgfi^iifciS) ^777^?: ( 9 L) J t« 8 

[0 18 7] 

Chf— e^l 0 Oil?] 

0 J SrPi&Lfco 
[0188] 

t^iLfcMu r h ^ — i j tmmizLx, rh^-^i u ^isu, 

[0189] 

(hi--. 2Mft#J«>MSK> 

= 1 2 nm, = 6 8) * 1 . oStyoSWtMf ^ > = 

2 0nm, I*M=6 3) Sri. 2 Sf*%^iP ^> -> j. 5 H «fc »? iS^LT 

, r h — 1 ~ 1 1 J «r««Ufc 0 
[0190] 

m<0 7* h ^-v'J T*iI-g-L. -tH^rti h±-MBt^e %<D [%LWiM 1 ~ 1 1 J *W 
[0191] 

±f£^J: ? KLTWKLfc^h^-^iMffl*. ^1 K^-fo 
[0192] 
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i t°] 
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55 


ifctMH 
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20 


n — F ^VJl' 
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60 




11 


2 [H] 






45 


10 


5.0 


600 
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[0 19 3] 

LfcflU 5 5t, 3 5%RHOl^T-e2WfL?i:, iJfc^T, 4 8 ^ y s s *.<Dffi 
5eU rti^ht-ll^tL, TIfi^iem<7)»^IiJ , 9 h^-O«#ft56tt<0ffffi*fif 

O to 

[0194] 

o: h^-as^aM 5-4 5fi% ( h+-<7)$m&fc®irf&ft, wwLMf&tifKrfim* 

L) 

A! ht-lW4 6- 6 0fi% ( h^-CD^^5El4^-^^< , HflH&BfcBSfcjg 
T <7> pgjg*** 4 rtMfgffl tt&<om SB ) 

gfflHSf*. T s J9W&6k T7 0 6 5J (3-*^#%fcS!i) *3fcjIU »5E#fcfc?&ip 

Wc 0 
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[0 19 5] 

4 g/m 2 OifS^® (A 4KS) ^ 0 0*fc<7)WB7' , J > h £fro/c 0 
[0196] 

5 o ott^u y Ym~r'&. mm. y w±<?> 5 0 otiL<D&&iR&ffix-2>m<Dffix.*-rzK.x 

[0 19 7] 

0:&W-U.<vmi$i*n%, ^^f-7";K: l 0 13, ±^ffi^«b^"e 5 0PP < k&^&tf 
<**C) 

^5mX5m, £ $ rt s 2 m<D&m £ *L fcSM fy^^IS T7 0 6 5J (3 

*P1-&<%^^fl3l«9#>t. «f3R$*L7t^ttO^B5fflaf* s 7 5 TDK** «t 3 fcBMELjfc?" 
'J 5 0 %<7)ii^*il^LT 1 0 0 y >*frofco 

[0 19 8] 

A^HUM*, l 0 0 0#C<7>:/'J > h#*T"*fc3 0^<^fPffiM^<t «9 , *&£«£fcA& 

[0199] 

©: l igcofF'fffiM^^^.^^C^^o^ 

x : 4^J^±<7>fF«M^^^^C^: 

[0 2 0 0 ] 
[^2] 
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[0 2 0 2 ] 

^mm^ x lomtztitzx o *5tw<DYi--, hi--<Dm^m, **i*m^tzmm 
rtifcjj&RvmmM&mwit. hi--<D^^m-m^i. mmzntzm^mmtivwz 

1 2 1 

1 2 2 wi^ 

123 

1 2 4 *S¥3f 

1 2 5 fl-ns 

12 6 * 'J --V^B 

127 PCL (/l/ft-v?>^) 

1 3 o mytft^& 

1 5 0 5e«2? 
1 6 3 ?S£P§£ 
P ijS^IS 



[0 1] 




